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SECTION I. INTRODUCTION 
The 2011-2012 Hudson River Striped Bass Program is designed to catch, tag, release and recapture 
age 1+ and age 2+ striped bass for the purpose of estimating the size of the mid-winter population.  
Because no marked hatchery fish were stocked since 1995, and no hatchery fish have been recaptured 
since 1998-99, striped bass caught during the 2011-2012 program will no longer be checked for the 
presence of magnetic coded wire tags that were implanted in all hatchery fish. 

Atlantic tomcod is one of the species whose population has been monitored as part of the Atlantic 
Tomcod Program.  Accurate estimates of abundance, which are only available since the 1982-1983 
sampling season, indicate that the population size of Hudson River Atlantic tomcod has varied widely 
between 0.09 and 12.5 million fish.  Data from the 1985-1986 through present Atlantic tomcod 
programs indicate that accurate estimates of Atlantic tomcod abundance are obtained by tagging and 
releasing Atlantic tomcod captured in box traps in the middle estuary during December through 
February and examining the catch of Atlantic tomcod in trawl samples taken in the lower river during 
February through April.  Prior to 1998-1999 Atlantic tomcod captured and released from the box 
traps were marked with finclips.  Beginning in the 1998-1999 program, Atlantic tomcod released 
from the box traps were marked with a visual implant tag rather than finclips to provide information 
on the distribution, movement rates and growth of individual fish.  Visual implant tags will be used to 
mark Atlantic tomcod during the 2011-2012 program although finclips may be used to mark large 
batches of fish if the field crew leader determines that doing so would substantially minimize tagging 
mortality. 

The objectives of the 2011-2012 Striped Bass/Atlantic Tomcod Program are to: 

A. Striped Bass Program 
1. describe the catch characteristics of the 9-m trawl used to capture striped bass in the 

lower Hudson River during the winter, 
2. describe the length- and age-distribution of striped bass in the lower Hudson River 

during the winter, 
3. estimate the abundance of age 1+ and age 2+ striped bass overwintering in the 

lower Hudson River, 
4. maintain a collection of striped bass scales, and 
5. compare the results obtained in A1-A3 with those reported from previous years. 

B. Atlantic Tomcod Program 
1. estimate the abundance, sex ratio and age structure of Atlantic tomcod in the 

Hudson River, 
2. describe the biocharacteristics of Atlantic tomcod in the Hudson River, 
3. compare the results obtained in B1-B2 with those reported from previous years. 

The objectives of the Striped Bass Program will be accomplished by trawling for 24 consecutive 
weeks in the lower Hudson River, including upper New York Harbor, from the week beginning 
Monday, 31 October 2011 through the week ending Friday, 20 April 2012. 

The objectives of the Atlantic Tomcod Program will be accomplished by developing a population 
estimate for 2011-2012 using upriver box traps as the marking gear and downriver trawls as the 
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recapture gear.  The box trap program will be conducted for 13 consecutive weeks from Monday, 5 
December 2011 through Friday, 2 March 2012.  During the 1998-1999 program we ceased marking 
Atlantic tomcod with finclips and began using visual implant tags inserted in the right operculum to 
help provide information on the distribution, movement rates and growth of individual fish.  During 
the 2011-2012 program all Atlantic tomcod will be marked with visual implant tags, although finclips 
may be used to mark large batches of fish if the field crew leader determines that doing so would 
substantially minimize tagging mortality. 

Normandeau will process all Atlantic and shortnose sturgeon in accordance with the terms and 
conditions of the Permit To Take Protected Species For Scientific Purposes Permit No. 1580-01 
(Appendix 4). 

Normandeau will determine the identity and length distribution of all remaining fish in the trawl 
sample after the sturgeon, striped bass and Atlantic tomcod have been processed. Fish will be sorted 
into length groups in accordance with division length limits set in the weekly Normandeau Associates 
Division Cutoffs list for 2011-2012 and returned to the river alive. 

Collecting permits for the 2011-2012 striped bass and Atlantic tomcod Programs issued by the states 
of New York and New Jersey are shown in Figure I-1. 
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Figure I-1. Collecting permits for the 2010-2011 Hudson River Striped Bass and Atlantic Tomcod 

Programs 
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Figure I-1.  (Page 2 of 7) 
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Figure I-1.  (Page 3 of 7) 
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Figure I-1.  (Page 4 of 7) 
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Figure I-1.  (Page 5 of 7) 
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SECTION II. STRIPED BASS/ATLANTIC TOMCOD TRAWLING 

1.0 GEAR DEPLOYMENT 
A 9 m trawl will be used (Table II-1).  Note:  The 9 m trawl used prior to the 2010-2011 survey 
was worn and a new net was built prior to the start of the 2010-2011 survey.  However, the 3 
mm twine diameter, 3.8 cm stretch mesh netting used to form the body of the cod end of the 9 m 
trawl was no longer manufactured, requiring  mesh of the cod end to be made with 2.2 mm 
diameter (0.086 inch) green polyethylene twisted twine.  

Table II-1. Specifications of the 9 m Trawl used for striped bass trawling during the 2011-
2012 program.  

GEAR CODE = 49  

Head rope length 6.9 m (23 ft) 
Foot rope length (Sweep) 9.0 m (30 ft) 
Legs 6.0 m (20 ft) 
Net body length 5.2 m (17 ft) 
Net body mesh 7.0 cm (2.75 inch) stretch mesh of 2 mm 

diameter (0.078 inch) green polyethylene 
twisted twine 

Cod end section length 2.3 m (7.5 ft) 
Cod end section mesh 3.8 (1.5 inch) stretch mesh of 2.2 mm diameter 

(0.086 inch) green polyethylene twisted twine 
Doors (steel V-doors) 1.0 m (3 ft) 
Roller Gear 25.4 cm (10 inch) rollers spaced with 5 cm (2 

inch) cookie disks 
 
1.1.1 A 9 m trawl (Table II-1) will be deployed in the Hudson River for 24 consecutive weeks from 
the week beginning Monday, 31 October 2011 through the week ending Friday, 20 April 2012.  A 
non-void sample is defined as having a USE_CODE of 1 (see Section II-1.1.9).  All striped bass 
caught will be measured to the nearest millimeter total length (mm TL), and examined for streamer 
tags or tag wounds.  All striped bass ≥150 mm TL will be tagged and released from trawl samples.  
Atlantic tomcod will be measured to the nearest mm (TL) and examined for visual implant tags or 
finclips.  Atlantic tomcod will not be tagged when caught and released from the trawl effort south of 
the George Washington Bridge (Hudson River Mile 11), except in years when catch rates are low and 
only when directed by Project Management following review of weekly catch summaries.   
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1.1.2 Upper New York Harbor from the Battery (River Mile 0) to Liberty Island (Harbor Mile 4) 
will be coded as STATION=4.  The Hudson River from the Battery to the George Washington Bridge 
(River Mile 11) will be coded as STATION=11.  The Hudson River from north of the George 
Washington Bridge (River Mile 12) to Dobbs Ferry (River Mile 23) will be coded as STATION=12.  
The Hudson River north of Dobbs Ferry (River Mile 24) to Croton Point (River Mile 33) will be 
coded as STATION=13.  The Hudson River from north of Croton Point (River Mile 34) to Grassy 
Point (River Mile 38) will be coded as STATION=14.   

1.1.3 Trawl sample sites are located off current NOAA navigation charts using aids to navigation, 
soundings, bottom type, and landmarks in the river channel and shoal areas.  The following site 
designations are used for trawl samples:   

SITE = 4 west of river channel (<20 feet of depth) 
= 5 river channel (>20 feet of depth) 
= 6 east of river channel (<20 feet of depth) 

1.1.4 The trawl will be deployed against the ambient current for 10 minutes (of fishing time on the 
river bottom) at an appropriate engine RPM in a manner which maximizes the catch of striped bass 
≥150 mmTL and minimizes mortality.  A wire:depth ratio of between 2:1 and 4:1 is maintained for 
each tow depending on river current and bottom conditions.   

1.1.5 Normandeau’s sampling vessel, the R/V Pannaway will deploy the 9m trawl.  Normandeau’s 
R/V Woody I will be used as a back-up vessel.   

1.1.6 If a sampling day is missed due to weather, river conditions, or gear problems, the day may 
be rescheduled for the first Saturday following the missed day.   

1.1.7 At the end of the 10 minute tow the trawl is retrieved and the cod end is carefully transferred 
from the water into one or more “fish totes” filled with fresh river water on the deck of the vessel.  A 
fish tote is a plastic container measuring 28" long, 16" wide and 11" deep. The catch is then sorted 
into sufficient fish totes to handle the catch.  For striped bass ≥ 300 mm place no more than 20 fish 
per tote.  The water level in the fish totes should be kept full and replaced with fresh river water as 
needed.  Striped bass and Atlantic tomcod will be processed first, except for species requiring special 
handling (sturgeon), which are handled as outlined in Section II-4.0. The by-catch will be processed 
last. 

1.1.8 For catches of striped bass that exceed 100 fish and long processing times (i.e., ≥ 2 hours) are 
anticipated the aluminum holding tank (Figure II-1) should be used.  Samples (samples containing 
more than 100 striped bass) collected without the use of the aluminum holding tank will have a “1” 
marked in the COMMENTS of the S1 Card type of the field data sheet and a note written explaining 
why the tank was not used (e.g. rough water conditions). 

1.1.9 Each sample collected will be assigned a Use Code (1, 2, or 5) that defines its use in 
analytical tasks.  Use Code 1 samples will be samples from which valid data were collected and no 
sampling problems were encountered.  A Use Code 1 sample has no loss of any striped bass or 
Atlantic tomcod due to equipment damage, and the sample was collected as specified in Sections II-
1.0 through II-1.1.8 above.  Use Code 1 samples will be used for all analytical tasks.  Use Code 2 
samples will be collections in which tow was completed and at least one “target” fish species (striped  
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Figure II-1. Aluminum holding facility for striped bass used during the Hudson River Striped 

Bass and Atlantic Tomcod Program 
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bass, Atlantic tomcod, shortnose or Atlantic sturgeon) was captured, but sampling problems were 
encountered causing a deviation from the deployment procedures specified in Sections II-1.0 through 
II-1.1.8 above. Examples of deviations from the deployment protocols include, but are not limited to, 
a tow duration of less than 10 minutes, or finding a tear in the net mesh when the gear was retrieved.  
Use Code 2 samples will be excluded from calculations involving catch per unit of effort, length-
frequency distribution, or mark-recapture abundance estimates, but would be useful for identifying 
and describing cross-year recaptured fish or for food habits.  Use Code 5 samples are Use Code 2 
samples where no target fish are caught due to failure to collect the sampling device, such as 
“hanging down” the net or other catastrophic failure of the sampling procedures.  Use Code 5 samples 
will be excluded from all analysis.   

USE CODE DEFINITIONS 

USE CODES DEFINITION 
  

1 Assigned to samples when there are no sampling problems 
  

2 Assigned to samples when sampling problems are encountered but markable 
striped bass, Atlantic tomcod, or species requiring special handling (Atlantic 
and shortnose sturgeon) are caught.  All fish are processed as USE_CODE=1 
samples. 

  
5 Assigned to samples when sampling problem are encountered and no 

markable striped bass, Atlantic tomcod, unusual species, any species 
requiring special marking are caught (i.e., Void). 

 
1.1.10 Water quality samples will be taken for each trawl sample.  Temperature and conductivity 
will be recorded at the surface and bottom.  Temperature is recorded to the nearest 0.1°C, and 
conductivity to the nearest scale unit using a YSI Model 85 Handheld Oxygen, Conductivity, Salinity 
and Temperature System (YSI 85) or the YSI Professional Plus (Section VI).   

1.1.11 If catches of Atlantic tomcod in the box traps are low, supplemental trawling may be 
conducted with a small (16 ft) trawl (GEAR CODE= 02) in areas near the most productive box traps.  
These trawls will be coded by RIVER MILE and SITE. 

2.0 TRAWL SAMPLE PROCESSING – STRIPED BASS 
2.1 Striped bass will be removed from the holding facilities using the following procedures 
designed to minimize handling stress: 

1. fish will be removed from the holding facility using a fine-mesh dip net or brail, 

2. all surfaces that will come in contact with alive fish will be wet, 

3. striped bass will never be picked up or handled by eye sockets, gill arches, isthmus, or 
opercular flaps, 

4. struggling fish will be quieted by covering the head and eyes with a wet hand or cloth, 
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5. tags will be applied by personnel who have prior experience or training, and 

6. all personnel handling striped bass will have wet hands or wear wet gloves. 

All striped bass will be measured to the nearest mmTL. 

2.2 Determine and record the release recapture status and condition of all striped bass at the time 
they are removed from the net.  Categories will include: 

RELEASE-
RECAPTURE 

CODE 
(REL_REC) 

ALIVE-
DEAD 
CODE 
(A_D) DESCRIPTION 

1 1 Fish is alive and in good condition at time of capture and released 
alive; tagged if ≥150 mm TL. 

1 2 Fish is in apparent good condition when released but died in water 
and is not recovered (e.g. predation by gulls). 

2 1 Recaptured, tagged fish with a Hudson River Foundation (HRF) tag 
(the tag we apply).  Tag legend is readable and in good condition.  
NOTE:  good condition for the tag legend is defined as, if in the 
judgment of the person applying the tag, the legend would be 
readable if the fish was recaptured next year.  Fish is released alive 
and in good condition. 

2 2 Recaptured, tagged fish (HRF tag) is dead at time of capture or would 
not survive if released.  The tag legend is readable and in good 
condition.  Fish is appropriately labeled and taken to lab for autopsy. 

3 1 Striped bass provided to researchers or outside agencies that were 
alive and in good condition at the time of collection. 

3 2 As above for REL_REC=3, A_D=1 but fish were dead or in poor 
condition at the time of collection. 

4 1 Suspected hatchery striped bass, based on a second dorsal finclip or 
magnetic tag detection, recaptured alive; take a scale sample, freeze 
or preserve fish in 70% ethanol, and take fish to lab for tag 
verification after proper labeling.  (N/A after 1998-99). 

4 2 As above (REL_REC=4) but fish is dead at time of capture or would 
not survive processing; take a scale sample, freeze or preserve fish in 
70% ethanol, and take fish to lab for tag verification after proper 
labeling.  (N/A after 1998-99). 

5 1 Fish with apparent tag wound at the anchor tag insertion sites 
indicating the tag was shed or the tag was cut off.  The fish is killed, 
labeled, and taken to the laboratory for autopsy. 
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RELEASE-
RECAPTURE 

CODE 
(REL_REC) 

ALIVE-
DEAD 
CODE 
(A_D) DESCRIPTION 

5 2 As for REL_REC=5 but fish was dead at the time of capture or 
would not survive tagging.  Fish is properly labeled and taken to lab 
for autopsy. 

6 1 Fish is in poor condition and is tagged or released alive with or 
without tagging.  (Note:  The presence of a tag number and mark 
code on the data record indicated the fish was tagged). 

6 2 Fish is in poor condition, and died during tagging or is eaten by gulls 
after release. 

7 1 Same as REL_REC=2 but fish is recaptured with a different type of 
tag or a tag from another program (not HRF tag). 

7 2 Same as REL_REC=7, A_D=1 but fish was dead at the time of 
capture or would not survive if released. 

9 1 Same as for REL_REC=2 (recaptured) fish except the legend on the 
tag could not be read, or is judged unreadable if the fish is at large for 
another year.  Cut off the unreadable tag and place in a scale 
envelope labeled with sample number, FISH_ID, and fish length and 
attach envelope to appropriate data sheet.  If the illegible tag is one 
with a legend on the anchor, the fish should be killed, properly 
labeled, and taken to the laboratory for examination. 

9 2 Same as REL_REC=9, A_D=1 but fish was dead at the time of 
capture or would not survive if released. 

 

2.2.1 Good condition will be defined as a fish that: 

1. is not bleeding from gills or body, 

2. has not lost a significant number of scales, 

3. shows strong opercular motion, and 

4. does not exhibit gross external anatomical anomalies such as fin rot, blindness, fungus 
or skeletal deformities. 

Fish in poor condition (REL_REC=6) will exhibit one or more of the conditions listed above. 

2.2.2 Proper labeling requires that each striped bass taken to the laboratory for autopsy or for tag 
reading is individually placed in a plastic bag or other appropriate container and labeled with the 
following information: 
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DATE 
TASK CODE 
SAMPLE 
FISH_ID 
REL_REC 
A_D 
TAG NUMBER 

A unique label and bag will be used for each fish taken to the laboratory. 

2.3 Measure and record the total length of all striped bass in millimeters (mm TL). 

2.4 Check all striped bass for external streamer tags.  Any fish with external streamer tags 
(regardless of the agency issuing the tag) will have the tag number recorded along with comments 
about the condition of the tag and will be returned to the river alive if the fish is in good condition.   

2.5 Determine and record if possible, the sex of live striped bass through examination of 
spontaneously discharged reproductive products. 

2.6 Scale samples will be taken from all released striped bass ≥100 mm TL (REL_REC=1 or 
REL_REC=6), except for striped bass recaptured within the current program.  Striped bass recaptured 
from previous programs will have a scale sample removed from the right side.  Striped bass <100 mm 
are assumed to be Age 0+ and a scale sample will not be taken.  For each striped bass caught that has 
not been previously tagged and is ≥100mm TL, take a scale sample consisting of 10-20 scales from 
the left side from an area midway between the lateral line and the notch between the spinous and soft 
dorsal fins.  The tag inventory or Table II-2 should be consulted to identify tags from the current 
program.  Special care should be taken to ensure that scale samples are not contaminated with scales 
from different fish.  The scalpel should be wiped clean with a wet rag or sponge after each scale 
sample is taken. 

2.7 BIRD PREDATION ON RELEASED STRIPED BASS 

During periods of high bird predation, a recovery pen will be used to reduce bird predation on striped 
bass as they are caught, handled, and released.  The pen will also facilitate individual recognition and 
recovery of fish that did not survive after tagging.  COMMENTS in the S1 Card Type of the field 
data sheet will be marked with a 1 and a note will be written in the comments section for each sample 
collected with the use of the recovery pen.  The note will explain why the pen was used. 

2.7.1 All fish caught and processed during trawling will be released into the recovery pen unless 
the crew determines that bird predation is not likely to occur during processing of the catch. 

2.7.2 During the release of fish into the recovery pen, a crew member will observe if striped bass 
escape from the pen and are eaten by gulls or other birds.  If at all possible, identify each individual 
fish (by FISH_ID) that is eaten by gulls and change the A_D code from the number "1" to number "2" 
on the M2 card type. 
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2.7.3 If it is not possible to identify each individual fish lost to gull predation, a tally of the total 
number of tagged and untagged striped bass lost to gulls is required.  For each sample where bird 
predation is observed, complete a taxon=333 record in the C1 card type.  If no striped bass were 
killed by birds a zero should be placed in the CT_LC1 column.  For each sample the following data 
will be recorded in the C1 Card Type of the field data sheet: 

Record TAXON = 333 to indicate bird predation data 

DIV_1, DIV_2  = leave blank, N/A 

CT_LC1= total number of striped bass that were eaten by birds 

CT_LC2= total number of tagged striped bass that were eaten by birds 

CT_LC3=  total number of untagged striped bass that were eaten by birds 

CT_LC4= total number of striped bass of unknown origin eaten by birds 

2.8 STRIPED BASS TAGGING PROCEDURES (REL_REC=1 OR REL_REC=6) 

Tags applied in the current program (Figure II-2) will be from consecutive blocks of numbers (Table 
II-2) so that recaptured striped bass from previous programs will be easily identifiable.   

2.9 Tag and release all striped bass ≥150 mm TL in good condition and not already tagged.   

2.9.1 Ranges of tag numbers and reward values for Floy internal anchor/external streamer tags 
(MARK CODE=96 or 97) and Hallprint internal anchor/external streamer tags (MARK CODE=98) 
are shown in Table II-2.   

2.9.2 The Hallprint internal anchor/external streamer tag (MARK CODE=98) is numbered starting 
with 250,001 and is applied in the same location as the Floy internal anchor/external streamer tag (see 
Section II-2.9.1).  Small Hallprint internal anchor/external streamer tags will be applied to striped 
bass <300 mm TL, and large Hallprint tags will be applied to striped bass ≥300 mm TL.   

2.9.2.1 Striped bass will be calmed and immobilized by placing them dorsal side down on a V-
shaped tagging board to fully support the fish and cover the eyes.  A 1-2 mm puncture is made 
through the body musculature with a scalpel or dissecting needle for Hallprint tag insertion.   

2.9.2.2 The tag insertion site is located on the left side of the fish approximately mid-way between 
the vent and the distal tips of the depressed pelvic fins and slightly off-center (5 or 6 scale rows 
laterally) of the mid-ventral line.   

2.9.2.3 A scale is removed with the scalpel point and a puncture or small incision will be made just 
to the depth of, but not quite through, the peritoneum.  The peritoneum will be gently punctured with 
the anchor of the tag as it is inserted through the incision, and the anchor of the tag will be set with a 
gentle pull on the streamer.  The external streamer will be rotated so that the tag anchor aligns with 
the long axis.   

2.9.2.4 Scalpel blades will be changed frequently to avoid tearing of the tissue and all incisions will 
be treated with a merbromine-based topical antiseptic such as Wound Control to prevent infection. 
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Figure II-2. Tags used to mark striped bass during the 1984-Present Hudson River Striped Bass 

Hatchery Evaluation Programs 
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Table II-2. Summary of Tag Numbers, Tag Types, and Reward Values for External Streamer 
Rags Used by Normandeau to Tag and Release Striped Bass in the Striped Bass 
Program, April 1984 - Present 

Tag Numbers Tag Type Year(s) Reward 

1-500 Floy 1984 a$10 
501-2500 Floy 1984, 1985-86 $10-$1000 
2501-5000 Floy 1984, 1985-86 1986-87 $ 5-$1000 
5001-11000 Floy 1985-86, 1986-87 $ 5-$1000 
11001-22000 Floy 1985-86, 1986-87 1987-88 $ 5-$1000 
22001-28500 Floy 1985-86, 1986-87 1987-88 $10-$1000 
28501-32000 Floy 1985-86, 1986-87 $ 5-$1000 
32001-38000 Floy 1986-87, 1987-88 $10-$1000 
250,001-251,000 Hallprint 1987-88b $10-$1000 
251,001-251,100 Hallprint 1987-88b $10-$1000 
251,101-253,000 Hallprint 1987-88b $10-$1000 
253,001-255,000 Hallprint 1987-88b $5-$1000 
255,001-256,500 Hallprint 1987-88b $10-$1000 
256,501-257,000 Hallprint 1987-88, 1988-89b $10-$1000 
257,001-260,000 Hallprint 1988-89b $ 5-$1000 
260,001-261,500 Hallprint 1988-89b $10-$1000 
261,501-265,000 Hallprint 1988-89b $10-$1000 
265,000-270,000 Hallprint 1988-89b $ 5-$1000 
270,001-275,000 Hallprint 1988-89c $10-$1000 
275,001-280,000 Hallprint 

Small Tag 
1988-89c $ 5-$1000 

280,001-285,000 Hallprint 
Small Tag 

1988-89c $10-$1000 

285,001-290,000 Hallprint 1989-90c $ 5-$1000 
290,001-295,000 Hallprint 1989-90c $10-$1000 
300,001-302,500 Hallprint Small Dart 

Tag 
1988-89, 1989-90c $10-$1000 

302,501-305,000 Hallprint 
Small Dart Tag 

1988-89, 1989-90c $ 5-$1000 

305,001-310,000 Hallprint 
Small Tag 

1989-90c $10-$1000 

310,001-315,000 Hallprint 
Small Tag 

1989-90c $ 5-$1000 

315,001-319,706 Hallprint 
Large Tag 

1989-90c $10-$1000 

319,707-320,000 Hallprint 
Large Tag 

1990-91 $10-$1000 

320,001-321,321 Hallprint 
Small Tag 

1989-90c $ 5-$1000 

321,322-325,000 Hallprint 
Small Tag 

1990-91 $ 5-$1000 

(continued) 
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Table II-2.  (Continued) 
 

Tag Numbers Tag Type Year(s) Reward 
325,001-330,000 Hallprint 

Small Tag 
1990-91 $10-$1000 

330,001-335,000 Hallprint 
Large Tag 

1990-91 $ 5-$1000 

335,001-340,000 Hallprint 
Small Tag 

1990-91 $10-$1000 

340,001-345,000 Hallprint 
Small Tag 

1990-91 $ 5-$1000 

345,001-350,000 Hallprint 
Large Tag 

1990-91 
1991-92 
 

$10-$1000 

350,001-355,000 Hallprint 
Small Tag 

1991-92 $ 5-$1000 

355,001-360,000 Hallprint 
Large Tag 

1991-92, 1992-93 
 

$10-$1000 

360,001-365,000 Hallprint 
Large Tag 

1991-92, 1992-93 
 

$ 5-$1000 

365,001-370,000 Hallprint 
Small Tag 

1991-92 $10-$1000 

370,001-375,000 Hallprint 
Small Tag 

1991-92 $ 5-$1000 

375,001-380,000 Hallprint 
Small Tag 

1992-93 $ 5-$1000 

380,001-385,000 Hallprint 
Small Tag 

1992-93 $10-$1000 

385,001-390,000 Hallprint 
Small Tag 

1992-93 $ 5-$1000 

390,001-395,000 Hallprint 
Small Tag 

1992-93, 1993-94 
 

$10-$1000 

395,001-400,000 Hallprint 
Small Tag 

1993-94 $ 5-$1000 

400,001-405,000 Hallprint 
Large Tag 

1993-94, 1994-95 
 

$10-$1000 

405,001-410,000 Hallprint 
Small Tag 

1993-94 $ 5-$1000 

410,001-415,000 Hallprint 
Small Tag 

1994-95 $10-$1000 

415,001-420,000 Hallprint 
Large Tag 

1994-95, 1995-96 
1996-97 

$ 5-$1000 

420,001-425,000 Hallprint 
Small Tag 

1994-95, 1995-96 
 

$10-$1000 

425,001-430,000 Hallprint 
Large Tag 

1995-96, 1997-98 
 

$ 5-$1000 

(continued) 
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Table II-2.  (Continued) 
 

Tag Numbers Tag Type Year(s) Reward 
430,001-435,000 Hallprint 

Small Tag 
1995-96, 1996-97 
 

$10-$1000 

435,001-440,000 Hallprint 
Large Tag 

1994-95, 1995-96 
1996-97 

$ 5-$1000 

440,001-445,000 Hallprint 
Small Tag 

1994-95, 1995-96 
1996-97, 1997-98 

$10-$1000 

445,001-450,000 Hallprint 
Large Tag 

1995-96, 1996-97 
1997-98 

$ 5-$1000 

450,001-454,000 Hallprint 
Small Tag 

1997-98, 1998-1999 
 

$10-$1000 

454,001-458,000 Hallprint 
Large Tag 

1998-99 $ 5-$1000 

458,001-462,000 Hallprint 
Small Tag 

1998-99 $10-$1000 

462,001-466,000 Hallprint 
Large Tag 

1998-99, 1999-00 
 

$ 5-$1000 

466,001-470,000 Hallprint 
Small Tag 

1997-98, 1998-99 
1999-00 
 

$10-$1000 

470,001-474,000 Hallprint 
Large Tag 

1998-99, 1999-00 
 

$ 5-$1000 

474,001-478,000 Hallprint 
Small Tag 

1998-99, 1999-00  
 

$10-$1000 

478,001-481,000 Hallprint 
Large Tag 

1998-99, 1999-00 
2000-01 

$ 5-$1000 

481,001-484,000 Hallprint 
Large Tag  

1999-00, 2000-01 $10-1000 

484,001-488,000 Hallprint 
Small Tag 

1999-00, 2000-01 $ 5-$1000 

488,001-492,000 Hallprint 
Small Tag 

2000-01 $10-$1000 

492,001-494,000 Hallprint 
Small Tag 

2000-01 $ 5-$1000 

494,001-496,000 Hallprint 
Small Tag 

2000-01,2001-02 $ 10-$1000 

496,001-498,000 Hallprint 
Large Tag 

2000-01, 2001-02 $ 5-$1000 

498,001-500,000 Hallprint 
Small Tag 

2001-02 $ 5-$1000 

500,001-501,000 Hallprint 
Large Tag 

2001-02 $10-$1000 

501,001-502,000 Hallprint 
Small Tag 

2001-02 $10-$1000 

(continued) 
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Table II-2.  (Continued) 
 

Tag Numbers Tag Type Year(s) Reward 
502,001-504,000 Hallprint 

Small Tag 
2001-02 $ 5-$1000 

504,001-506,000 Hallprint 
Small Tag 

2001-02, 2002-03 $10-$1000 

506,001-508,000 Hallprint 
Large Tag 

2001-02 $ 5-$1000 

508,001-510,000 Hallprint 
Small Tag 

2002-03 $ 5-1000 

510,001-512,000 Hallprint 
Small Tag 

2001-02, 2002-03, 2003-04 $10-$1000 

512,001-514,000 Hallprint 
Large Tag 

2002-03 $10-$1000 

514,001-516,000 Hallprint 
Small Tag 

2002-03 $10-$1000 

516,001-517,000 Hallprint 
Large Tag 

2002-03 $ 5-$1000 

517,001-519,000 Hallprint 
Large Tag 

2002-03, 2003-04 $10-$1000 

519,001-521,000 Hallprint 
Small Tag 

2003-04 $ 5-$1000 

521,001-523,000 Hallprint 
Large Tag 

2003-04 $ 5-$1000 

523,001-525,000 Hallprint 
Small Tag 

2003-04 $10-$1000 

525,001-527,000 Hallprint 
Small Tag 

2004-05 $ 5-$1000 

527,001-529,000 Hallprint 
Large Tag 

2004-05 $10-$1000 

529,001-531,000 Hallprint 
Small Tag 

2004-05 $10-$1000 

531,001-532,000 Hallprint 
Large Tag 

2005-06 $ 5-$1000 

532,001-533,000 Hallprint 
Small Tag 

2005-06 $10-$1000 

535,001-537,000 Hallprint 
Small Tag 

2004-05 $ 5-$1000 

537,001-539,000 Hallprint 
Large Tag 

2005-06 $ 5-$1000 

539,001-541,000 Hallprint 
Large Tag 

2005-06 $10-$1000 

541,001-542,000 Hallprint 
Large Tag 

2005-06 $ 5-$1000 

542,001-543,000 Hallprint 
Small Tag 

2005-06 $10-$1000 

 
(continued) 
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Table II-2.  (Continued) 
 

Tag Numbers Tag Type Year(s) Reward 
543,001-545,000 Hallprint 

Small Tag 
2006-07 $ 5-$1000 

545,001-547,000 Hallprint 
Small Tag 

2006-07 $ 5-$1000 

547,001-549,000 Hallprint 
Small Tag 

2006-07 $10-$1000 

549,001-551,000 Hallprint 
Large Tag 

2006-07 $10-$1000 

551,001-553,000 Hallprint 
Small Tag 

2006-07, 2007-08 $ 5-$1000 

553,001-554,000 Hallprint 
Large Tag 

2007-08 $ 5-$1000 

554,001-555,000 Hallprint 
Large Tag 

2007-08 $ 5-$1000 

555,001-556,000 Hallprint 
Small Tag 

2007-08 $ 5-$1000 

556,001-557,000 Hallprint 
Small Tag 

2007-08 $ 5-$1000 

557,001-558,000 Hallprint 
Small Tag 

2007-08 $10-$1000 

558,001-559,000 Hallprint 
Small Tag 

2007-08 $10-$1000 

559,001-560,000 Hallprint 
Large Tag 

2007-08 $10-$1000 

560,001-561,000 Hallprint 
Large Tag 

2007-08, 2008-09 $10-$1000 

561,001-562,000 Hallprint 
Small Tag 

2007-08, 2008-09 $ 5-$1000 

562,001-563,000 Hallprint 
Small Tag 

2008-09 $ 5-$1000 

563,001-564,000 Hallprint 
Small Tag 

2008-09 $ 5-$1000 

564,001-565,000 Hallprint 
Large Tag 

2008-09 $ 5-$1000 

565,001-566,000 Hallprint 
Small Tag 

2008-09 $10-$1000 

566,001-567,000 Hallprint 
Small Tag 

2008-09 $10-$1000 

567,001-568,000 Hallprint 
Large Tag 

2008-09 $ 5-$1000 

568,001-569,000 Hallprint 
Small Tag 

2008-09 $ 5-$1000 

569,001-570,000 Hallprint 
Large Tag 

2008-09 $ 5-$1000 

 
(continued) 
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Table II-2.  (Continued) 
 

Tag Numbers Tag Type Year(s) Reward 
570,001-571,000 Hallprint 

Large Tag 
2008-09 $ 5-$1000 

571,001-572,000 Hallprint 
Small Tag 

2008-09 $10-$1000 

572,001-573,000 Hallprint 
Large Tag 

2008-09 $10-$1000 

573,001-574,000 Hallprint 
Small Tag 

2009-10 $10-$1000 

574,001-575,000 Hallprint 
Small Tag 

2009-10 $10-$1000 

575,001-576,000 Hallprint 
Large Tag 

2009-10 $ 5-$1000 

576,001-577,000 Hallprint 
Small Tag 

2009-10 $ 5-$1000 

577,001-578,000 Hallprint 
Small Tag 

2009-10 $ 5-$1000 

578,001-579,000 Hallprint 
Small Tag 

2009-10, 2010-11 $ 5-$1000 

579,001-580,000 Hallprint 
Large Tag 

2009-10, 2010-11 $ 5-$1000 

580,001-581,000 Hallprint 
Large Tag 

2010-11 $ 5-$1000 

581,001-582,000 Hallprint 
Small Tag 

2010-11 $ 5-$1000 

582,001-583,000 Hallprint 
Small Tag 

2010-11 $ 5-$1000 

583,001-584,000 Hallprint 
Small Tag 

2010-11 $10-$1000 

584,001-585,000 Hallprint 
Small Tag 

2010-11 $10-$1000 

585,001-586,000 Hallprint 
Large Tag 

2010-11 $10-$1000 

586,001-587,000 Hallprint 
Large Tag 

2011-12 $10-$1000 

587,001-588,000 Hallprint 
Small Tag 

2011-12 $10-$1000 

 

a Two types of tags were placed in each fish during 1984.  Mark_Code 82 is a Floy, Dennison style t-bar tag that was 
inserted between the first and second dorsal fins.  Mark_Code 82 tags have numbers 1-5000 with letter A as a prefix.  
Mark_Code 96 is a Floy internal anchor external streamer tag inserted into the abdomen.  Mark_Code 96 tags have the 
same numbers as Mark_Code 82 tags (1-5000) but have the letter B as a prefix.  See Figure II-2. 

b Hallprint Mark Code=98 tags from numbers 250,001 through 270,000 have an exposed filament at the base of the external 
streamer.  Hallprint Mark Code 98 tags with numbers greater than 270,000 have the external streamer extended to the base 
of the anchor, which leaves no exposed filament.  Small tags have a small anchor and filament, large tags have a large 
anchor and filament.  See Figure II-2 for anchor and filament dimensions. 

c Some fish were double-tagged in 1988-89 and 1989-90 with a Hallprint small dart tag (Mark Code=95) placed in a dorsal 
location midway between the first and second dorsal fins, and a Hallprint internal anchor tag (Mark Code=98) inserted in 
the abdomen. 
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2.9.3 Floy internal anchor/external streamer tags should not be applied during the present program.  
Tag application will be the last stage of processing and fish that develop signs of stress during 
handling will not be tagged.   

2.10 All striped bass will be released into a recovery pen deployed in the water at the side of the 
tagging vessel if bird predation is present.  Fish will be released into this pen where they can recover 
from initial handling shock and then swim out into the river through the open bottom.  Fish which do 
not recover can be retrieved with a dip net.  The use of this recovery pen will also facilitate 
recognition of individual fish that do not survive tagging, and it may help prevent bird predation on 
temporarily stunned fish. 

2.10.1 The recovery pen is a 1mX1mX2m rigid-framed cage with 1 cm (stretch) mesh netting on the 
sides.  The top and bottom of the recovery pen are open and the pen is fastened to the boat with ropes 
so that the 2m dimension runs parallel to the side, and the top of the pen frame is just above the water 
surface.   

2.10.2 Individual striped bass are released into the holding facility after they have been tagged.  Any 
stressed striped bass remaining in the recovery pen after the entire sample has been processed will be 
removed with a dip net, properly labeled, and taken to the laboratory for autopsy.  Each fish 
recovered from the pen will have the alive/dead code changed to A_D = 2 on the M2 card type.  The 
tag will be left in the fish, and the tag number, REL_REC and other data on the M2 Card Type will 
remain unchanged for all fish recovered from the pen.   

2.11 Place all dead (A_D=2) striped bass in plastic bags with labels and take them to the lab for 
processing if the fish was tagged and released into the holding pen, but died in the pen and was 
recovered.  A copy of the Field Data Sheet should be provided to the lab with each dead fish.   

2.12 TAGGED STRIPED BASS RECAPTURES (REL_REC=2, 7 OR 9) 

2.12.1 For all tagged, recaptured striped bass an M2 card type should be filled out. 

2.12.2 Codes for condition of the tag insertion site include: 

TAG COND DESCRIPTION 
1 Tag present, wound healed. 
2 Tag present, wound poorly healed, evidence of infection or swelling at 

insertion site. 

2.12.3 Recaptured, tagged striped bass that are alive and in good condition are released without 
application of additional tags, regardless of the origin of the tag.  (This applies to HRF tags and tags 
applied by other groups e.g. Littoral Society).  However, if the HRF tag legend is judged unreadable 
if the fish is recaptured one year later, the old tag should be cut off and the fish is released without 
tagging unless the tag legend is printed on the anchor.  If the illegible tag is one with Mark Code=97 
or 98 there will be a legend on the anchor.  Fish with legends on the anchor should be killed, properly 
labeled, and taken to the laboratory for examination. 

2.12.4 Scales are to be taken from all recaptured striped bass from previous programs but not from 
striped bass recaptured from the current program.  Consult the tag number inventory in Table II-2 to 
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determine if the fish is a current or previous program recapture.  If in doubt, take a scale sample.  
Take a sample of 10-20 scales from the right side of all recaptured striped bass since a scale sample 
from the left side may result in many regenerated scales.  Scales are taken from an area midway 
between the lateral line and the notch between the spinous and soft dorsal fins.   

2.12.5 All recaptured striped bass (REL_REC=2, 7 or 9) will have data collected regarding the 
condition of the legend on the tag, the orientation of the legend, and whether or not anchor protusion 
has occurred.  These data will be recorded on the M2 card type as follows: 

TAG VARIABLE 
COMMENT 

CODE COMMENT DESCRIPTION 
Number 1,2,3 or 4 1=Legend completely missing 
Address 1,2,3 or 4 2=Abraded and partly missing 
Reward 1,2,3 or 4 3=Abraded but completely legible 

4=Completely legible 
Number orientation 1 or 2 1=Tag number facing anterior (Head) 
  2=Tag number facing posterior (Tail) 
Anchor protrusion 1 or 2 1=Yes 2=No 

 
Please note that the tag number orientation refers to which side of the fish the tag number is found.  If 
the orientation is anterior (=1), the tag number will be found on the leading edge of the tag streamer 
as the fish swims through the water, thus exposing the tag number to possible abrasion.  If the tag 
number orientation is posterior (=2), the tag number is found on the trailing side of the tag as the fish 
swims through the water.  Intermediate positions of the tag number should always be classified as an 
orientation of 1 or 2 based on the judgment of the field crew. 

2.12.6 All recaptured striped bass (REL_REC=2, 7 or 9), all fish with suspected tag wounds 
(REL_REC=5), and all fish in poor condition or injured (REL_REC=6) will have data recorded on 
the M2 card type relating to the nature of the injuries.  These data will be recorded by type of injury 
as follows: 

 

VARIABLE CODE  
BLIND 1 = blind in one eye 
 2 = blind in both eyes 
 blank = not blind 

FUNGUS 1 = Fungus on part or all of one side of body 
 2 = Fungus on part or all of both sides of body 
 blank = No fungus observed 

FINROT 1 = On caudal fin 
 2 = On pectoral fin(s) 
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VARIABLE CODE  
 3 = On pelvic fin(s) 
 4 = On anal fin 
 5 = On dorsal fin(s) 
 6 = Multiple fins 
 blank = no fin rot observed   

SKELETON 1 = Scoliosis (side to side curvature of the spine) 
 2 = Lordosis (top to bottom curvature of the spine) 
 3 = Head abnormalities (eg. pugnose) 
 4 = Fish hook damage 
 blank = no skeletal abnormalities observed 

STRESS 1 = Net rash 
 2 = Crushed 
 3 = Handling stress 
 blank = no signs of stress observed  

OTHER 1 = other injury or abnormality not described in the categories 
presented on the data sheet.  Please provide a written description 
of the injury or abnormality in the comments section of the data 
sheet.   

 
2.12.7 Striped bass tagged with Hallprint tags (MARK_CD=98), or pink HRF tags 
(MARK_CD=97) have the tag number printed on the streamer and internal anchor.  Recaptured 
striped bass with Hallprint tags or pink HRF tags that are judged to have unreadable tag numbers 
(REL_REC=9) should be sacrificed, properly labeled, and taken to the laboratory to read the tag 
number on the internal anchor. 

2.12.8 All striped bass with suspected tag wounds should be taken to the lab.  Fish should be placed 
individually in a plastic bag.  Information on the label should include Sample Number, Date and Fish 
ID.   

2.13 SUSPECTED HATCHERY STRIPED BASS (REL_REC=4) 

Striped bass are no longer checked for magnetic, coded wire tags using magnetic detectors. 

2.14 STRIPED BASS WITH SUSPECTED TAG WOUNDS (REL_REC=5) 

All striped bass with wounds in the vicinity of the tag insertion site (see Section II-2.9.2.2) should be 
killed, properly labeled and taken to the laboratory for autopsy.  The laboratory autopsy will 
determine if a tag anchor is present and read the tag number on the anchor. 
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2.15 STRIPED BASS IN POOR CONDITION (REL_REC=6) 

Tag and release all REL_REC = 6, A_D = 1 (alive) striped bass that are 150 mm TL or longer with an 
internal anchor tag.  The entire M2 Card Type record is completed for each REL_REC = 6 fish. 

2.15.1 Small REL_REC = 6 fish less than 150 mm TL, and fish that exhibit excessive handling 
stress, net rash, or physical damage due to the net or handling procedures will be released without a 
tag after the M2 data are recorded.   

2.16 PROCESSING OF BI-CATCH 

216.1 After all sturgeon, striped bass and Atlantic tomcod have been processed the remaining fish 
in the sample are sorted, identified and counted according to the following four length classes (total 
length), and recorded on the C1 Card Type of the Field Data Sheet (Figure II-7). 

Length Class 1 – less than or equal to the young-of-the-year length limit ("Division 1"). 
Length Class 2 – greater than Division 1 and less than or equal to the yearling length limit 

("Division 2"). 
Length Class 3 – greater than Division 2 and less than or equal to 250 mm. 
Length Class 4 – greater than 250 mm. 

 

3.0 TRAWL SAMPLE PROCESSING – ATLANTIC TOMCOD 
All Atlantic tomcod are measured and the individual length is recorded in the field data sheet to the 
nearest mm TL.  Subsequent data processing will categorize tomcod lengths into length groups (Table 
II-3) and length classes (Table II-4).  All Atlantic tomcod are checked for visual implant tags.  Any 
suspected recaptures are handled as outlined in Sections II-3.1.1 through II-3.2.  Beginning in 2003-
04 all Atlantic tomcod examined for visual implant tags in the trawl samples will also be examined 
for external parasites before they are released (Section II.3.3).  Species requiring special consideration 
are handled as outlined in Section II-4.0.  Atlantic tomcod will not be tagged from the trawl program 
south of the George Washington Bridge (River Mile 11, except in low population years when directed 
by the Project Management). 

3.1 All Atlantic tomcod are checked for prior tags or tag wounds.  

Table II-3. Atlantic Tomcod Length Groups 

Length Group Millimeter Range (Total Length) 
1 ≤125 
2 126-150 
3 151-175 
4 176-200 
5 201-225 
6 226-250 
7 251-275 
8 ≥276 
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Table II-4. Atlantic Tomcod Length Classes 

Length Group Millimeter Range (Total Length) 
1 0-Division I 
2 Division I+1-Division II 
3 Division II+1-250 
4 ≥251 

 
 Total Length in Millimeters 

Sampling Date Division I Division II 

31 Oct–04 Dec 2011 160 260 
05 Dec–11 Dec 2011 200 275 
12 Dec–18 Dec 2011 210 275 
19 Dec–31 Dec 2011 225 290 
01 Jan 2012–07 April 2012 20 225 
08 April 2012–21 April 2012 50 225 

NOTE: If Division II is >250 then LC3 does not exist and LC4 becomes Division II.  Therefore, LC3 does not exist before 
01 Jan 12. 

 
3.1.1 All Atlantic tomcod suspected to be recaptures in the trawl program are assigned a unique 
fish_ID and recorded individually as recaptures (REL_REC=2 or 5) on the M2 card type, and taken to 
the laboratory for tag verification.  MARK_CD should not be recorded.  Length should be recorded.  
Fish recovered from the present box trap program are recorded as REL_REC=2.  Fish recovered from 
previous programs are recorded as REL_REC=5. 

3.1.2 All Atlantic tomcod recaptured by the trawl (REL_REC=2 or 5) should be placed in 
individual plastic bags and labeled as to Sample, Date, Fish ID and REL_REC.  Laboratory personnel 
should be provided with copies of the M2 field data sheet. 

3.2 SUSPECTED ATLANTIC TOMCOD RECAPTURES 

3.2.1 All Atlantic tomcod caught in the 9 m trawl which may be recaptures from the current box 
trap survey are taken to the lab fresh or frozen for verification.  These fish are assigned a 
REL_REC=2 and an A_D of 1 or 2 depending on their alive/dead status at the time of capture 
(1=Alive, 2=Dead). 

3.2.2 All Atlantic tomcod which may be visual implant tag recaptures from previous surveys are 
taken to the lab fresh or frozen for verification.  These fish are assigned a REL_REC=5 and an A_D 
of 1 or 2, depending on their alive/dead status at the time of capture (1=Alive, 2=Dead).  
REL_REC=5 should not be used for Atlantic tomcod other than fish recaptured from previous years' 
programs. 
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3.2.3 If a marked fish is recaptured under unusual circumstances, e.g., washed ashore dead, killed 
by a predator, boat, etc., or given to the crew by a person who doesn't know the origin of the fish, the 
fish is placed in a sample jar with 10% formalin and the necessary recapture labels should include a 
description of the circumstances under which the fish was collected.   

3.2.4 When other contractors recapture Normandeau marked fish and give the information to 
Normandeau crews in the field, the applicable gear code is used.  (See gear code list in the Con 
Edison Data Dictionary).   

EXAMINATION OF ATLANTIC TOMCOD FOR EXTERNAL PARASITES 

All Atlantic tomcod caught in the 9 m trawl are inspected for external parasitic infestations before 
they are released.  On the M2 card of the field data sheet in the “PARASITE” column, the degree of 
external parasitic infestation will be described with the following codes: 

 2 = none 
 3 = light (1-5 external parasites) 
 4 = moderate (6-20 external parasites) 
 5 = heavy (>20 external parasites) 
 blank = not examined 

3.4 LABORATORY FISH 

The objective of laboratory processing Atlantic tomcod collected by trawls is to obtain 
biocharacteristics information for the spawning population.  Each week, a minimum of 3-4 randomly 
selected samples totaling at least 100 Atlantic tomcod from one of the first two days of trawling with 
the 9 m trawl will be taken to the lab for biocharacteristics work-up (Section VII).  If the tomcod 
catch is light, several days’ catch may be needed to obtain a sample of 100 fish from each week’s 
trawling program.  Fish from each biocharacteristics sample will be placed in a plastic bag and 
labeled as to Task_CD, SAMPLE, DATE, TIME, RIV_MILE and SITE.  The fish will be stored on 
board in a location where they will not be damaged and will be kept cool.  Bio-characteristics samples 
will be coded with a SAM_NARR=1.  The C1 and M2 card types of the field data sheet will not be 
coded by field personnel.  Upon return to the lab, the biocharacteristics sample will be placed in a 
working refrigerator and the field data sheet for the biocharacteristics samples will be provided to lab 
personnel.  Laboratory personnel will complete the daily tally sheet for trawl biocharacteristics 
samples.  The C1 and M2 card types will be generated by computer from the SA1 card type that is 
completed in the laboratory (see Section VII-4.2). 

3.4.1 Atlantic tomcod samples may also be provided to other groups for research purposes.  These 
fish are examined for marks, processed, and assigned REL_REC=6 and an “A_D” (Alive_Dead) code 
of 1 (alive) or 2 (dead) describing their condition at the time of capture. 
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4.0 SPECIES REQUIRING SPECIAL HANDLING 
Shortnose sturgeon (Acipenser brevirostrum) and Atlantic sturgeon (Acipenser oxyrhynchus) are two 
fish species requiring special handling during both the striped bass and Atlantic tomcod programs.  
Shortnose sturgeon is a federally listed endangered species and subjected to protection under the 
Endangered Species Act and State (NY and NJ) scientific Collectors Permits (see Section I, Figure I-
1).  All of the Hudson River field sampling activities with respect to the capture and handling of 
shortnose sturgeon are governed by the provisions of “Permit To Take Protected Species For 
Scientific Purposes” Permit No. 1580-01 that is administered by the National Marine Fisheries 
Service (see Appendix 4 of this SOP for a copy of Permit No. 1580-01), which expires on 31 March 
2012.  The New York Department of Environmental Conservation has also expressed interest in the 
management of both shortnose and Atlantic sturgeon found within the Hudson River estuary, New 
York Harbor, and adjacent waters, and specimens of both species have been marked and released with 
a variety of tags including Passive Integrated Transponder (PIT) tags and Carlin-Ritchie tags.  All 
sturgeon caught will be examined for the presence of these tags and other marks.  Therefore, both 
shortnose and Atlantic sturgeon are considered species requiring special handling during the striped 
bass and Atlantic tomcod programs. 

4.1 TAXONOMY 

Three different external features will be used to distinguish shortnose and Atlantic sturgeon in the 
field: 

1. the mouth width to eye distance ratio,   
2. the presence or absence of bony plates (scutes) found between the base of the anal fin and the 

midlateral line, and 
3. the presence of one or two rows of scutes found along the dorsal midline posterior to the 

dorsal fin, and along the ventral midline anterior to the anal fin. 
To identify the correct sturgeon species, first the ratio of the mouth width to the distance between the 
eyes is calculated.  A shortnose sturgeon has a relatively large mouth compared to an Atlantic 
sturgeon (see Figure II-3).  Shortnose sturgeon are reported to exhibit a mouth width to eye distance 
ratio of greater than 62% (typically 63% to 81%, Musick in Collette and Klein-MacPhee, 2002).  An 
Atlantic sturgeon has a smaller mouth and exhibits a mouth width to eye distance ratio of less than 
62% (typically 43% to 66%, Musick in Collette and Klein-MacPhee, 2002).  The mouth width in mm 
is measured with calipers inside of the lips.  The distance between the eyes in mm is also measured 
with calipers.  The ratio of the mouth width to the distance between the eyes is calculated by taking 
the measured mouth width and dividing it by the eye width and multiplying by 100 to express the 
number as a percentage.  For example, if the measured mouth width is 47 mm and the measured eye 
width is 64 mm, then ratio is 47/64 = 0.734 * 100 = 73.4%, and this fish is likely to be a shortnose 
sturgeon. 

Because there is some overlap between the range of mouth widths to eye width ratios reported for 
some Atlantic sturgeon (62% to 66% for both species, Musick in Collette and Klein-MacPhee, 2002), 
a second characteristic must also be used to distinguish the two sturgeon species.   The presence or 
absence of bony plates (scutes) above the anal fin will also be used to distinguish shortnose and 
Atlantic sturgeon.  If two to six scutes at least as large as the pupil of the eye are found above the anal 
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fin in the space between the base of the anal fin and the midlateral row of scutes (see Figure II-3), 
then the sturgeon is an Atlantic sturgeon.  If no scutes are found between the base of the anal fin and 
the midlateral row of scutes, the sturgeon is a shortnose sturgeon.   

A third characteristic can also be used to verify the sturgeon species identification based on the mouth 
to eye ratio and the presence or absence of anal fin scutes.  This is the presence of a single or double 
row of scutes in the post-dorsal or pre-anal portions of the body (Smith 1985).  Looking at the dorsal 
(top) surface of the fish, an Atlantic sturgeon will have two rows of scutes between the posterior edge 
of the dorsal fin and the anterior edge of the caudal fin, one row on either side of the mid-dorsal line.  
Turning the fish over and looking at the ventral (belly) area between the anterior edge of the anal fin 
and the pelvic fins, an Atlantic sturgeon will also have two rows of scutes, one row on either side of 
the mid-ventral line.  If the fish is a shortnose sturgeon, it will have a single row of scutes in both the 
post-dorsal and pre-anal areas, with this row aligned directly down the mid-line.  In some shortnose 
sturgeon, particularly on smaller specimens, the post-dorsal row of scutes may be almost completely 
absent. A comparison of these distinguishing features is shown in the following table: 

 

Species Mouth/Eye Ratio 
Anal Fin  Lateral 

Scutes Post-Dorsal Scutes Pre-Anal Scutes 

Atlantic Sturgeon 
TAXON = 29 

<62% 2 to 6 bony plates 
present 

Double row Double row 

Shortnose Sturgeon 
TAXON = 27  

>62% Absent Single row 
or absent 

Single row 

 

4.2 ATLANTIC AND SHORTNOSE STURGEON PROCESSING PROCEDURES 

4.2.1 Every effort should be taken to release shortnose sturgeon alive according to the conditions of 
the “Permit To Take Protected Species For Scientific Purposes” Permit No. 1580-01 (see Appendix 3 
of this SOP).  If, in this judgment of the principal investigator or co-investigator, complete processing 
of Atlantic or shortnose sturgeon is likely to endanger the survival of the fish, the minimum 
processing of identification to species will be performed and the fish will be released with a comment 
made on the data sheet describing the reasons why full processing was not completed. 

4.2.2 Taxonomic features used to distinguish shortnose and Atlantic sturgeon will be documented 
on the M1 Card Type (Section II-5.2.7 of this SOP) under the variables EYE WIDTH, MOUTH 
WIDTH, MOUTH/EYE RATIO, LATERAL ANAL SCUTES, POST-DORSAL SCUTES, and PRE-
ANAL SCUTES.  Check the data recorded for these variables recorded against the table in Section 
5.6 to be sure that all values agree with the assigned taxon code. 

4.2.3 Check all Atlantic sturgeon and shortnose sturgeon for external and internal magnetic tags 
and record all pertinent data on the M1 data sheet. Cornell University tagged sturgeon (Atlantic and 
shortnose) greater than 200 mm in 1993 and 1994 with two yellow USFWS Floy tags, one at the base 
of the left pectoral fin and the other at the anterior base of the dorsal fin.  Atlantic sturgeon between 
60 and 140 mm were also tagged with magnetic tags and released in Newburgh Bay in October of 
1994.  Tags were inserted in either the head region or under the 4th dorsal scute. 
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Figure II-3. Distinguishing taxonomic features of Hudson River Atlantic sturgeon and shortnose 

sturgeon (from Smith 1985) 

4.2.4 Scan the sturgeon for a passive integrated transponding (PIT) tag that may lie anywhere 
under the first 7 or 8 dorsal scutes and an external Carlin-Ritchie disc dangler tag inserted through the 
dorsal fin.  If a recaptured sturgeon is found with a tag present, record the tag number or numbers on 
the M1 data sheet and continue with the next step. 

4.2.5 Length (mm total length), weight (grams), condition at time of capture (alive or dead), and 
sex if readily apparent, are determined and recorded on the M1 Card Type for each sturgeon caught.   

4.2.6 Obvious abnormalities (e.g., fin rot) are noted in the comments section of the field data sheet.  

4.2.7 Each sturgeon caught will be examined for the presence of external tags or marks, and 
scanned with a hand-held PIT tag reader to determine the presence of internal PIT tags.  Each 

Figure reproduced from Smith, C.L. 
1985. The Inland Fishes of New York 
State.  NYSDEC, Albany, NY. 522 pp. 
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sturgeon caught with a tag present will be assigned a REL_REC = 2 and have the tag number or 
description of the mark recorded on the M1 Card Type.  A comment will also be written to describe 
the condition of the tag insertion site will be made for each recaptured sturgeon caught. 

4.2.8 Each sturgeon 250 mm or smaller and each sturgeon recaptured with one or more tags present 
will have three photographs taken.  The purpose of taking photographs of the smaller sturgeon is 
because there may be more variability in small fish in the taxonomic characteristics recorded for each 
species, and the photographs will be used to document this variability.  Recaptured fish will be 
photographed because of their importance to the management program.  The three photographs 
(digital images) taken for each sturgeon will include: 

4.2.9 a close up of the eyes with mm ruler for scale, 

4.2.10 a close up of the mouth with mm ruler for scale, and 

4.2.11 a close up side view of base of anal fin to reveal presence or absence of anal scutes. 

4.2.12 TASK_CD, SAMPLE, FISH_ID, TAXON, DATE, TIME, RM and SITE will be written on a 
paper label and included within the field of view of each photograph taken. 

4.2.13 If the Atlantic or shortnose sturgeon (larger than 250mm) has not been previously tagged 
process as follows.  Sturgeon smaller than 250mm are not tagged.  Use a large holding container with 
a flow through water supply to keep the sturgeon in, between the many long steps.  Handling time on 
sturgeon must not exceed 15 minutes. 

4.2.14 Put a Carlin-Ritchie disc dangler tag in the fleshy part of the dorsal fin. (Figure II-4).  Insert 
two needles through the fleshy area and sticking the wire ends of the Carlin-Ritchie disc dangler tag 
through the needles, thus pulling the needles out along with the wire ends back through.  Twist the 
wire ends together, cutting the excess part off, and then bend the twist part back so that it does not rub 
on the sturgeon. 

4.2.15 Insert a PIT tag with the big hypodermic needle under the 3rd or 4th dorsal scute by first 
puncturing in a fleshy area and then positioning the needle to push up underneath the scute (Figure II-
4).  Scan the sturgeon with the PIT tag detector and record the number of the 10 digit PIT tag and the 
5 digit Carlin-Ritchie disc tag on the M1 data sheet. 

4.3 ATLANTIC AND SHORTNOSE STURGEON TISSUE SAMPLING 

4.3.1 Before a tagged Atlantic or shortnose sturgeon is released a tissue sample for Genetic 
Analysis will be collected following the protocol described in Figure II-5.  Previously tagged Atlantic 
or shortnose sturgeon will not have a genetic sample taken. 

4.3.2 For genetic samples cross contamination must be avoided.  For each fish sampled use a new 
pair of latex gloves and scalpel blade for cutting and handling the sample.  If contamination occurs 
DISCARD the sample. 

4.3.3 Place a 1 cm2 clip of pelvic fin section in a vial with the preservative (95-100% ethanol). Be 
sure to use ethanol that has not been denatured with methanol or other chemical additions. 
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4.3.4 Label fish tissue vial using a waterproof pen (Sharpie) with sample number and fish ID 
number.  Then place properly closed vial in a small Ziploc bag labeled with an Internal and External 
label (see examples of external and internal labels for sample number 195501 shown below). 

 
External Label 

 
Internal Label 

4.3.5 Place Ziploc bag containing tissue sample vial in a cooler on ice. Upon returning to the 
laboratory the tissue samples are to be kept refrigerated until shipped to NOS as specified in Figure 
II-5. 

4.3.6 Record on the M1 data sheet (Figure II-8) that a tissue sample was taken. 

4.3.7 Complete a “Certification of species Identification” form (Figure II-6).  This form states that 
the sampler personally identified the sturgeon from which the sample was taken.  If there is any 
doubt about the identification of a sturgeon , then do not take a tissue sample for Genetic 
Analysis.   

4.3.8 Make sure you let the sturgeon recover in the holding container before releasing. 
4.3.9 Gently release the sturgeon when sufficiently recovered.  
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Figure II-4. Tag placement on Atlantic and Shortnose sturgeon 
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Figure II-5. Instructions: Collecting, Certifying, Identifying and Shipping Tissue Samples 
Collected from Sturgeon. 
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Figure II-5.  (Continued) 
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Figure II-5.  (Continued) 
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Figure II-5.  (Continued) 
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Figure II-6. Certification Species Identification of Standard 
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5.0 FIELD DATA SHEET CODING INSTRUCTIONS 
5.1 The field data sheet consists of five card types incorporated onto the front and back of an 8-
1/2" x 11" sheet of weatherproof paper (Figure II-7).  Data from sample processing that occurs in the 
field for all field tasks is recorded on a data sheet of this type.  Specific coding instructions for each of 
the five card types included on this data sheet appear on the following pages.  Data requirements are 
task specific (i.e., entries are not made for all variables for every task) and are outlined below.  Data 
sheets are made task-specific by blocking out the box(es) from those variables not required for that 
task.  

The following card types are used for the Striped Bass Program. 

CARD TYPE DESCRIPTION 
S1 Field Header Information 
Q1 Water Quality Data 
R1 Number of samples taken to laboratory 
C1 Counts of species by length class and used for bird predation tally starting in 

2004-05 
M2 Tag number, fish identification, length, tag type and condition for all striped 

bass; clip type, enumeration by length group, release status, and condition for 
all Atlantic tomcod 

All limiting values, tolerances, and precision limits are described or referenced in the preceding 
sections.  All codes and variables are described in detail in the Con Edison Data Dictionary.  The term 
"enter" appears in the data sheet coding instructions for all variables which require review of the data 
dictionary for appropriate codes.  The term "record" indicates no further information is required to 
complete the coding.  The abbreviation N/A means the variable is not applicable to this study and is 
not entered or recorded.   

5.2 CODING INSTRUCTIONS 

Coding instructions for each card type are given below.  Definitions for each variable and 
corresponding codes for each variable can be found in the Con Edison Data Dictionary.  All entries 
should be made neatly with only one symbol per data block.  The individual whose initials are entered 
on the data sheet is responsible for assuring the legibility of all entries.   

5.2.1 Coding for Header Information 

 

VARIABLE NAME INSTRUCTIONS 
TASK_CD preprinted 53 
SAMPLE preprinted 
GEAR 49 = 9 m trawl 
YEAR 11 or 12 
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Figure II-7. Field data sheet for the Hudson River Striped Bass and Atlantic Tomcod Programs 

  (Page 1 of 2) 
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Figure (II-7).  (Page 2 of 2) 
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5.2.2 Source Card Type S1 

Source card type S1 is used to record field sampling information.  

NOTE:  N/A = not applicable, therefore not recorded.   

VARIABLE NAME INSTRUCTIONS  
SOURCE CARD TYPE Preprinted S1 
DATE Record date (Mo/Day) of sample collection 
TIME Record time of the collection using 24-hour clock 
LOCATION:    
RIV_MILE Record river mile in which sample was collected 
SITE Enter appropriate code for site of collection:  

4 = west of channel (≤20 ft.)  
5 = channel >20 ft.  
6 = east of channel (≤20 ft.) 

STATION Enter appropriate code for station: 
  4 = Upper Harbor 
  11 = Battery region of the Hudson River 
  12 = Yonkers region of the Hudson River 
  13 = Tappan Zee region of the Hudson River 
  14 = Croton-Haverstraw region of the Hudson River 
N_S N/A 
DURATION Record the duration of the fishing effort in minutes  
DEPTH_SAM 
DEPTH_RIV 

N/A 
Record river depth in feet 

TOW_SPD 
TOW_DIR 

N/A 
Enter tow direction code:    
 1 = north   
 2 = south   
 3 = east   
 4 = west 

WAVE_HT Enter code for estimated wave height: 
 1 = calm to 1/2 ft 
 2 = light chop (>1/2 ft to 1 ft) 
 3 = heavy chop (>1 ft to 2 ft) 
 4 = large waves (>2 ft) 

BOTM_TYP N/A 
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VARIABLE NAME INSTRUCTIONS  
VESL_CD Enter 15 for the Pannaway 
BEACH N/A 
USE_CODE Enter appropriate use code: 

 1 = Assigned to samples when there are no sampling problems. 
 2 = Assigned to samples when sampling problems are 

encountered but markable Atlantic tomcod, unusual species 
or species requiring special handling (Atlantic and shortnose 
sturgeon) are caught. All fish are processed as 
USE_CODE=1 samples. 

 5 = Assigned to samples when sampling problem are 
encountered and no markable Atlantic tomcod, unusual 
species, any species requiring special marking are caught 
(i.e., Void). 

GEAR_NAR N/A 
SAM_NAR Enter code explaining catch: 

 Blank = not a tomcod laboratory sample 
 1 = tomcod laboratory sample 

INITIALS Record employee number of individual responsible for sample 
collection 

COMMENTS Record any pertinent information not recorded elsewhere on back of 
sheet.  Check comments block if comments may affect data 
interpretation 

ENG_RPM Record revolutions per minute (RPM) of sampling vessel engine 
during collection of towed net sample 

TOW_DIST N/A 
 

5.2.3 Source Card Type Q1 

Source card type Q1 is used to record water quality data.   

NOTE:  N/A = not applicable to present task, therefore not recorded.   

 

VARIABLE NAME  INSTRUCTIONS 
SOURCE CARD TYPE Preprinted Q1 
BOTL_NO Record water quality sample bottle number (if used) 
H2O_TEMP Record water temperature to the nearest 0.1°C 

D_O N/A 
pH N/A 
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COND Record conductivity to the nearest scale unit in microseimens per 
centimeter (μS/cm) 

DEPTH_WQ Record depth (in feet) at which the water quality sample was taken.  
Water quality readings should be taken 1 foot below the surface and 1 
foot above bottom 

 

5.2.4 Source Card Type R1 

Source card type R1 is used to record the type and number of jars which contain biological sample(s). 

NOTE:  N/A = not applicable to present task, therefore not recorded. 

 

VARIABLE NAME INSTRUCTIONS 
SOURCE CARD TYPE Preprinted R1 
NO. OF JARS N/A 
SUS_RECAP Record number of jars containing fish which are suspected hatchery 

recaptures- N/A after 1997-98 
LW N/A 
ID Record number of jars containing fish for identification and 

enumeration 
YRL STOM  N/A 

 

5.2.5 Source Card Type C1 

Source card type C1 was originally used to record total catch per length class data for Atlantic tomcod 
(prior to 4 January 1999).  Because individual length measurements are taken for each striped bass or 
Atlantic tomcod caught, length classes and length groups will be assigned during data processing and 
not in the field.  Starting in November of 2008 the C1 card type will also be used to record total catch 
per length class for each fish species caught in addition to sturgeon, striped bass and Atlantic tomcod.  
Therefore, the C1 card type will be used in the field to record information about bird predation on 
striped bass (refer to Section 2.7.3 for Taxon 333) in the first record of the C1 card type, and then the 
total catch for each of the other fish taxa will be recorded by length class, in the records below the 
Taxon 333 record.  Refer to the ConEd data dictionary to determine the correct taxon for each fish 
species in the by-catch. 

N/A= not applicable to present task, therefore not recorded.  

 

VARIABLE NAME INSTRUCTIONS 
SOURCE CARD TYPE Preprinted C1 
TAXON Enter taxon= 333 for data for bird predation on released striped bass or 

enter the taxon code for each species in the by-catch. 
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VARIABLE NAME INSTRUCTIONS 
DIV_1 N/A (will be computer coded) 
DIV_2 N/A (will be computer coded) 
CT_LC1 Record the total number of striped bass eaten by birds or the total 

number of each by-catch taxon in length class 1. 
CT_LC2 Record the total number of tagged striped bass eaten by birds or the 

total number of each by-catch taxon in length class 2. 
CT_LC3 Record the total number of untagged striped bass eaten by birds or the 

total number of each by-catch taxon in length class 3. 
CT_LC4 Record the total number of striped bass of unknown origin eaten by 

birds or the total number of each by-catch taxon in length class 4. 
COMMENTS Record any pertinent information not recorded elsewhere (only check 

box if comments may affect data interpretation). 
 

5.2.6 Source Card Type M2 

Source card type M2 is used to record mark/recapture and length/weight data for fish processed in the 
field.   

NOTE:  N/A = not applicable to present task, therefore not recorded.   

VARIABLE NAME INSTRUCTIONS  

COMMENTS Record any pertinent information not recorded elsewhere (only 
check if comments may affect data interpretation) 

SOURCE CARD TYPE Preprinted M2 

TAXON Enter 30 for striped bass or 32 for Atlantic tomcod 

REL_REC Enter appropriate release/recapture code: 
 1 = Release 
 2 = HRF Tag Recapture 
 3 = Atlantic tomcod lab fish (Note:  SAM_NAR must equal 1) 
 4 = Suspected hatchery recapture 
 5 = Tag wound-striped bass or Atlantic tomcod recapture from 

prior program, take fish to lab for examination 
 6 = Other (fish injured and is tagged or released alive without 

tagging, or Atlantic tomcod given to NYU) 
 7 = Fish recaptured with tag other than HRF internal anchor tag 

or dart tag 
 9 = Striped bass with illegible HRF tag legend 

MARK_CD Enter the mark code for the type of tag or finclip: 
 82 = Floy T-bar tag used during 1984 program (dorsal insertion) 
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VARIABLE NAME INSTRUCTIONS  

 90 = Visual implant tag in Atlantic tomcod (orange). 
 91 = Visual implant tag in Atlantic tomcod (yellow). 
 95 = Hallprint dart tag (dorsal insertion) 
 96 = Floy internal anchor tag (HRF prior to 1988, current 

USFWLS) 

 97 = Floy internal anchor tag with tubing (pink, HRF before 
1988) 

 98 = Hallprint internal anchor tag (HRF used since 1987) 

  3 = Spaghetti tag (Littoral Society, dorsal insertion)  

TAG_N Record appropriate tag number 

LENGTH Record maximum total length of each striped bass and Atlantic 
tomcod measured to the nearest millimeter 

FISH_ID Record fish identification number (1-999) assigned sequentially for 
each sample to each striped bass tagged and released.  Record 
FISH_ID for each recaptured Atlantic tomcod.  

SEX Enter code for sex of fish if externally apparent: 
1 = male 
2 = female 

A_D Enter appropriate alive/dead code for fish at time of capture: 
1 = Alive at time of capture and judged capable of surviving  
 marking or tagging and release. 
2 = Dead at time of capture or judged incapable of surviving  
 marking or tagging and release. 

CT_CLIPS N/A 

 N/A 

PARASITES For Atlantic tomcod enter the appropriate code describing the degree 
of external parasitic infestation 

 2 = no parasites observed 
3 = light, 1 to 5 external parasites 
4 = moderate, 6 to 20 external parasites 
5 = heavy, >20 external parasites 
blank = not examined 

TAG_COND Enter the code for the condition of the striped bass tag insertion site 
for REL_REC = 2, 7 or 9 striped bass: 

 1 = Healed tag insertion 
2 = Infected tag insertion 
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VARIABLE NAME INSTRUCTIONS  

NUMBER Enter the code for the legibility of the legend on ADDRESS the 
external streamer of REL_REC = 2, 7 or 9 REWARD striped bass: 

 1 = legend completely missing 
2 = legend abraded and partly missing 
3 = legend abraded but completely legible 
4 = legend completely legible 

ORIENTATION Enter the code for the orientation of the tag number on the external 
streamer of REL_REC = 2, 7, or 9 striped bass: 

 1 = tag number facing anterior (head) 
 2 = tag number facing posterior (tail) 

PROTRUSION Enter the code for the presence or absence of tag anchor protrusion 
for REL_REC = 2, 7 or 9 striped bass: 

 1 = yes 
 2 = no 

BLIND Enter the code for the condition of each REL_REC = 2, 5, 6, 7, or 9 
striped bass with respect to blindness: 

 1 = blind in one eye 
 2 = blind in both eyes  
blank = not present 

FUNGUS Enter the code for the condition of each REL_REC = 2, 5, 6, 7, or 9 
striped bass with respect to body fungus (lymphocystis): 

 1 = fungus on part or all of one side of body   
 2 = fungus on part or all of both sides of body  
blank = not present 

FINROT Enter the code for the condition of each REL_REC = 2, 5, 6, 7, or 9 
striped bass with respect to fin rot: 

 1 = fin rot on caudal (tail) fin 
 2 = fin rot on pectoral fin(s) 
 3 = fin rot on pelvic fin(s) 
 4 = fin rot on anal fin 
 5 = fin rot on dorsal fin(s)  
 6 = fin rot on multiple fins 
blank = not present 

SKELETON Enter the code for the condition of each REL_REC = 2, 5, 6, 7, or 9 
striped bass with respect to skeletal abnormalities: 
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VARIABLE NAME INSTRUCTIONS  

 1 = scoliosis (side to side curvature of spine) 
 2 = lordosis (top to bottom curvature of spine) 
 3 = head abnormalities (e.g. pugnose)  
 4 = fish hook damage to mouth or gills (pin hooked)  
blank = none present 

STRESS Enter the code for the condition of each REL_REC = 2, 5, 6, 7, or 9 
striped bass with respect to stress: 

 1 = net rash 
 2 = crushed or cut 
 3 = handling stress  
blank = none present 

OTHER Enter the code for the condition of each REL_REC = 2, 5, 6, 7, or 9 
striped bass with respect to other observed factors relating to poor 
condition that are not already coded: 

 1 = if other injury is present, describe injury in COMMENTS 

 2 = lesion or tumor present on body 

5.2.7 Source Card Type M1 

Source card type M1 (Figure II-8) is used to record information associated with each shortnose 
surgeon or Atlantic sturgeon caught. 

VARIABLE NAME INSTRUCTIONS 
TASK CODE: Preprinted 53 = striped bass trawl program 
SAMPLE: Record sample number. 
GEAR: Preprinted 49 = 9 m trawl 
DATE:  Record date (Mo/Day) of sample collection. 
YEAR:  Record year. 
RIVER MILE:  Record river mile of collection. 
SITE:  Enter the site of collection: 

 4 = west of channel (<20 ft deep) 
 5 = channel (> 20 ft deep) 
 6 = east of channel (<20 ft deep). 

STATION Enter the appropriate code for station: 
 4 = Upper Harbor 
 11 = Battery (river miles 0-11) 
 12 = Yonkers (river miles 12-23) 
 13 = Tappan Zee (river miles 24-33) 
 14 = Croton-Haverstraw (river miles 34-38) 
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Figure II-8. Sturgeon Data Sheet for Striped Bass/Atlantic Tomcod Program 
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VARIABLE NAME INSTRUCTIONS 
TAXON: Enter 27 = shortnose sturgeon 

 29 = Atlantic sturgeon. 
REL_REC: Record 1 = Release 

 2 = Recapture 
 3 = Dead fish returned to laboratory. 

FISH_ID: Record a fish identification number (1-999) unique to each 
fish and assigned sequentially to each sturgeon caught. 

LENGTH: Record the total length of each sturgeon caught in mm. 
WEIGHT: Record the wet weight in grams of each sturgeon caught. 
EYE WIDTH: Measure and record the distance between the eyes to the 

nearest mm for each sturgeon caught. 
MOUTH WIDTH: Measure and record the distance inside the mouth between 

the lips to the nearest mm for each sturgeon caught. 
MOUTH/EYE RATIO: Record the mouth width divided by the eye width to the 

nearest whole percentage (e.g. 45% or 73%). 
LATERAL ANAL SCUTES: Enter a code for the presence or absence of scutes (bony 

plates at least as large as the pupil of the eye) found 
between the base of the anal fin and the midlateral row of 
scutes. 
 1 = no scutes found just above base of the anal fin 
 2 = two to six scutes found just above the base of 
  the anal fin 

POST-DORSAL SCUTES: Enter a code for the presence or absence of scutes (bony 
plates at least as large as the pupil of the eye) found along 
the dorsal surface between the base of the dorsal fin and 
the caudal (tail) fin. 
 1 = one row of scutes found along the dorsal mid- 
  line, or absent 
 2 = two rows of scutes, one on either side of the  
  dorsal mid-line. 

PRE-ANAL SCUTES: Enter a code for the presence or absence of scutes (bony 
plates at least as large as the pupil of the eye) found along 
the ventral surface between the base of the anal fin and the 
pectoral fins. 
 1 = one row of scutes found along the ventral 
  mid-line 
 2 = two rows of scutes, one on either side of the  
  ventral mid-line. 

TISSUE: Enter a code specifying if a tissue sample was taken from 
the sturgeon caught (see Section 4.3 of this SOP for 
details). 
 Blank = no tissue sample taken 
 1 = tissue sample taken 
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VARIABLE NAME INSTRUCTIONS 
PHOTO: Enter a code specifying if one or more digital photographs 

were taken of the sturgeon caught (see Section 4.2 of this 
SOP for details). 
 Blank = no photos taken 
 1 = photos taken 

PIT TAG NUMBER: Record 10 digit Pit Tag number if present. 
CARLIN-RITCHIE TAG: Record 5 digit Carlin Ritchie tag number if present. 
SEX:  1 = male 

 2 = female 
 3 = not examined 
 4 = examined but unable to determine 

A-D:  1=alive  
  2=dead 

6.0 QUALITY CONTROL FOR FIELD MARK/RECAPTURE DATA 
Quality control (QC) inspections are conducted to insure that fewer than one quality control sample in 
ten has a data recording error.  A QC sample is defined as a record (line) of data recorded on the M2 
card type of the field data sheet (Figure II-7).   

6.1 A CSP-V continuous sampling plan is used to provide an AOQL of at least a 10% (6.5%) or 
better error rate for field coding of tag and length data, with the parameters of the plan defined as 
follows: 

i = 12 records 
f = 1/10 records 
x =  4 records 

A record is an entire line of data associated with a particular fish on the M2 card type, including the 
following variables:   

TAXON, REL_REC, MARK_CD, TAG_N, LENGTH, WEIGHT (if condition factor fish), 
FISH_ID, SEX, TAG_COND, A_D, CT_CLIPS and LG 

Person who measures and tags fish = tagger 

Person who reads tag and writes data = data person 

Tagger and data person represent a team 

6.1.1 For each unique team of tagger and data person, the QC plan begins with 100% of the records 
being inspected and rerecorded by an independent party (Crew Leader).   

6.1.2 After 12 records in a row are found to be without error (all data are accurate and length is 
within  3% agreement), the crew leader inspects the data record for one of every 10 fish.  This 1/10 
inspection rate carries over from data sheet to data sheet for a given tagging team.   
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6.1.3 Inspection continues at a frequency of 1/10 and a count is kept of the number inspected in this 
"skip mode."  If an error is detected before 12 records have been inspected in the skip mode, the QC 
plan is restarted at the beginning with 100% inspection (6.1.1). 

6.1.4 If 12 records are inspected in the skip mode without finding an error, inspection continues at 
the 1/10 inspection frequency until an error is detected.  When this defective data record is 
encountered, the next four records are inspected. 

6.1.5 If any of these four records contains an error, the QC plan is restarted at the beginning with 
100% inspection (6.1.1). 

6.1.6 If no errors are encountered in these four records, inspection resumes at a frequency of 1/10 
and a count is kept of the number of records inspected.  If a second defective record is found before 
the next 12 records have been inspected, the QC plan is restarted at the beginning with 100% 
inspection (6.1.1). 

6.1.7 If a second defective record does not occur until after the next 12 records have been inspected 
at a 1/10 frequency, proceed as in 6.1.4. 

6.1.8 The Crew Leader documents the QC results in the left margin of the data sheet next to each 
record that was QC inspected.   

6.2 If errors were observed, the error type and mistaken value are written in the right margin next 
to the appropriate record.  The corrected value(s) are placed in the appropriate columns on the data 
sheet and replace the mistake(s).  Provide notes in the Comments section of the data sheet explaining 
errors found and their correction. 

Error Type: T = Tag 
L = Length  
W = Weight 
S = Taxon (species) 
R = REL_REC 
F = Fish ID 
S = Sex 
C = Tag condition 
A = A_D 
N = CT_Clips 
G = Length group 
M = Comments 

6.3 If members of the team change (either tagger or data man or both) you must start at 
inspection frequency i=12.   

6.4 Tomcod data records are included in this QC plan.   

6.5 See attached flow chart (Figure II-9) for a summary of inspection procedures.   

6.6 All shortnose and Atlantic sturgeon identification, data records, and labels are subjected to 
100% reinspection by a qualified crew member or leader. 
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Figure II-9. Procedure for continuous sampling plan (CSP-V) quality control inspection 
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SECTION III. FIELD STANDARD OPERATING PROCEDURES FOR 
ATLANTIC TOMCOD BOX TRAP SAMPLES 

1.0 OBJECTIVE 
1.1 To estimate the size of the Atlantic tomcod spawning population in the Hudson River during 
the winter of 2011–2012 and make comparisons with previous years' estimates.  Box trapping will 
occur for 13 consecutive weeks from Monday, 5 December 2011 through Friday, 2 March 2012.  

1.2 To provide data on major aspects of Atlantic tomcod life history and population dynamics. 

1.3 To mark and release Atlantic tomcod caught in box traps with visual implant tags.  The 
recapture of individually tagged fish will provide specific data on movement, growth, and other major 
aspects of Atlantic tomcod life history and population dynamics. 

2.0 GEAR 
2.1  

Box Trap Gear Code 36 
Frame 3x3x6 ft. (0.9 x 0.9 x 1.8 m) 
Number of wings None 
Number of leads None 
Number of fykes 2 
Fyke opening 4 x 4 in. (10.2 x 10.2 cm) 
Body mesh 0.375 in.  (0.9 cm) 

3.0 FIELD PROCEDURES 

3.1 SAMPLE SITE LOCATION 

3.1.1 Box trap sampling is conducted at eighteen (18) fixed sampling sites in the Hudson River 
between RM 25 and RM 76 (Table III-1).  These sites are chosen on the basis of accessibility, river 
depth, and proximity to the river channel.  Box traps may be moved from site to site or to new sites 
created to maximize catch.  All locations (river miles, site) not described in Table III-1 will be 
described in the comments on the first data sheet and a new “STATION” will be assigned.  Box trap 
locations are coded using a Normandeau field station number, ranging from Normandeau Field 
Station 5 at the northern end of the sampling area to Normandeau Field Station 21 at the southern end.  
Box trap sites are not specified by the field crews but are computer generated using a two digit 
number.  The first and second digits are assigned as follows:   
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Table III-1. Tomcod Box Trap Mark/Recapture Zones, Hudson River Mile (RM), SITE and 
STATION Designations for the Atlantic Tomcod Box Trap Program 

Mark/Recapture Zone 
(RM) Box Trap Location 

Location 
(RM–Site) Latitude Longitude 

Field 
Station Station1 

North       
Cornwall–Hyde Park  Norrie Point10 RM 84-61 N41°50.031 W73°56.332 84 201 
RM 56–85) H.R.S.H. Dock11 RM 77-61 N41°44.060 W73°56.130 77 202 
 Star Oil Terminal RM 76-41 N41°42.921 W73°56.900 5 203 
 Mariner’s Harbor RM 76-41 N41°42.864 N73°36.912 76 310 
 Milton – Shell Oil Dock  RM 71-41 N41°39.161 W73°57.205 6 204 
 Marlboro Yacht Club (North 

Corner) 
RM 68-41 N41°36.397 W73°57.205 68 309 

 Marlboro Yacht Club  RM 68-41 N41°36.383 W73°57.657 7 205 
 Cornwall Yacht Club RM 56-41 N41°26.573 W73°59.833 8 207 
 Cornwall Yacht Club-Fuel Dock RM 56-41 N41°26.596 W73°59.923 56 308 
       
West Point (RM 47–55)  West Point – North Dock  RM 52-41 N41°23.860 W73°57.363 9 208 
 West Point – North Dock – South  RM 52-42 N41°23.854 W73°57.386 52 305 

 West Point – South Dock RM 51-41 N41°23.158 W73°57.306 10 209 
 9 West Point – Supplemental RM 52-43 N41°23.851 W73°57.398 53 311 
 2 Garrison – North RM 51-61 N41°23.053 W73°56.897 11 210 
 2 Garrison – South  RM 51-62 N41°23.020 W73°56.906 12 211 
 3 Garrison Yacht Club – North RM 51-63 N41°22.896 W73°56.891 50 303 
 3 Garrison Yacht Club – South RM 51-64 N41°22.900 W73°56.900 51 304 
       
South       

Indian Point  Peekskill Yacht Club RM 43-61 N41°16.936 W73°56.260 13 213 
(RM 39–46) 4 Indian Point Hatchery RM 41-61 N41°15.628 W73°57.944 14 215 
 5 Verplanck – King’s Marina RM 41-62 N41°15.340 W73°57.960 41 302 
       
Yonkers, Croton Yacht Club – North RM 36-61 N41°12.321 W73°53.634 15 216 
Tappan Zee, Croton Yacht Club – South 6 RM 36-62 N41°12.303 W73°53.609 36 301 
Croton–Haverstraw 
(RM 12–38) 

Nyack – Petersen Marina 
Tarrytown 

RM 29-41 N41°06.051 W73°54.831 16 217 

 Irvington – North RM 27-61 N41°04.462 W73°53.140 17 218 
 Irvington – South RM 25-61 N41°02.458 W73°52.469 18 219 
 7 Irvington – Middle RM 25-62 N41°02.422 W73°52.471 19 220 
 Irvington-North Corner RM 25-63 N41°02.444 W73°52.469 25 300 
 Irvington-(Between North Corner 

And station 19) 
RM 25-63   26 306 

  RM 25-63   27 307 
 8 Pheleps Dodge – North RM 19-61 N40°56.895 W73°54.065 20 222 
 8 Pheleps Dodge – South RM 18-61 N40°56.844 W73°54.106 21 223 
 

1 Station Code in Con Edison Data Dictionary 
2 Access denied by new owner; trap Stations 210 and 211 not fished since 1 December 1998. 
3 Replacement sites for Stations 210 and 211; fished beginning 1 December 1998. 
4 Station 215 filled with silt and too shallow for trap deployment; not fished beginning 1 December 1999. 
5 Replacement site for Station 215; fished beginning 1 December 1999. 
6 Supplemental trap fished here beginning 1 December 1999. 
7 Supplemental trap fished here beginning 1 December 1999. 
8 Access denied by new owner; trap Stations 222 and 223 not fished beginning 1 December 1999. 
9 Supplemental trap fished here beginning in 2005-06 program. 
10 Supplemental trap fished here beginning in January 2007 program 
11 Supplemental trap fished here beginning in January 2007 program 
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First Digit 

• Box traps located on the west bank of the river are assigned a site of "4" 

• Box traps located on the east bank of the river are assigned a site of "6" 

Second Digit 

• If a trap is the only one located on that side of the river within a river mile, it is assigned a 
"1" 

• When two traps are located on the same side of the river within a river mile, the 
northernmost trap is assigned a "1" and the southernmost trap is assigned a "2" 

3.2 GEAR DEPLOYMENT 

3.2.1 Box Traps 

3.2.1.1 Box traps are lowered into the water (4-40 ft) by a wire cable and attached to a solid structure 
on a dock, pier, bulkhead, etc.   

3.3 USE CODE 

3.3.1 For box traps samples are either "use code 1", "2" or "5". 

3.3.2 Use code and sample narrative code definitions. 

USE CODE AND SAMPLE NARRATIVE CODE DEFINITIONS 

USE CODES DEFINITION 
1 Assigned to samples when there are no sampling problems 
  

2 Assigned to samples when sampling problems are encountered but 
markable Atlantic tomcod, unusual species or species requiring special 
handling (Atlantic and shortnose sturgeon) are caught.  All fish are 
processed as USE_CODE=1 samples. 

  
5 Assigned to samples when sampling problem are encountered and no 

markable Atlantic tomcod, unusual species, any species requiring 
special marking are caught (i.e., Void). 

 

SAMPLE NARRATIVE CODES 
Blank Atlantic tomcod were caught and none were taken to the laboratory. 

1 Atlantic tomcod were taken to the laboratory (REL_REC=3 fish) 
  

2 No Atlantic tomcod caught 
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3 Lab processing problems; sample spilled, deteriorated, misplaced 

sample not processed 

3.4 FIELD PROCESSING OF SAMPLES 

3.4.1 "Use Code 1" And "Use Code 2" Box Trap Samples 

All markable Atlantic tomcod are handled as outlined in Section III-3.4.4.  All other fish except 
unusual species are released without enumeration.  All unusual species are enumerated by length class 
and released.  Species requiring special handling are discussed in Section III-3.4.3. 

3.4.2 "Use Code 5" Box Trap Samples 

Void samples are not processed.  A data sheet should be completed for each USE CODE 5 sample 
documenting the reasons why the sample was void. 

3.4.3 Species Requiring Special Handling 

3.4.3.1 See Section II – 4.0 for details on processing Atlantic and shortnose sturgeon. 

3.4.3.2 Striped bass collected in box trap samples are not checked for hatchery-administered (second 
dorsal fin) finclips or for hatchery administered magnetic cheek tags. 

3.4.4 Handling Procedures for Atlantic Tomcod Collected in Box Traps 

3.4.4.1 Box traps are checked daily (Monday through Friday).  From each box trap, all Atlantic 
tomcod are inspected for all tags or tag wounds are measured to the nearest mm TL.  Subsequent data 
processing will enumerate tomcod into length class (Table III-2) and into each of 8 length groups 
(Table III-3). 

3.4.4.2 All Atlantic tomcod which may be recaptures from the same year's box trap program based 
on the tag color or tag number (Section 3.5) are coded as REL_REC=2, released away from the 
capture site and in the same river mile after the species, mark code, release code, alive dead status 
length group are recorded on the M2 card type of the field data sheet.  

3.4.4.3 All Atlantic tomcod which may be recaptures from previous programs (based on tag color or 
tag number) are assigned REL_REC=5 on the M2 card and taken to the lab for verification after the 
species, status, Fish ID and length are recorded on the M2 field card.  Fish should be transported in 
separate bags labeled as to Sample and Fish ID. 

3.4.4.4 If a marked fish is recaptured under unusual circumstances, e.g., washed ashore dead, killed 
by a predator, boat, etc. or given to the crew by a person who doesn't know the origin of the fish, the 
fish is placed in a sample jar with 10% formalin and the necessary recapture labels should include a 
description of the circumstances under which the fish was collected. 

3.4.4.5 When other contractors recapture Normandeau marked fish and give the information to 
Normandeau crews in the field, the applicable gear code is used.  (See GEAR CODE list in the Con 
Edison Data Dictionary). 
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Table III-2. Atlantic Tomcod Length Classes 

Length Class Millimeter Range (Total Length) 
1 0-Division I 
2 Division I+1-Division II 
3 Division II+1-250 
4 ≥251 

 
 Total Length in Millimeters 

Sampling Date Division I Division II 

31 Oct–04 Dec 2011 160 260 
05 Dec–11 Dec 2011 200 275 
12 Dec–18 Dec 2011 210 275 
19 Dec–31 Dec 2011 225 290 
01 Jan 2012–07 April 2012 20 225 
08 April 2012–21 April 2012 50 225 

 

NOTE: If Division II is >250 then LC3 does not exist and LC4 becomes Division II.  Therefore, LC3 does not exist before 
01 Jan 2012.  

 

Table III-3. Atlantic Tomcod Length Groups 

Length Group Millimeter Range (Total Length) 
1 
2 
3 
4 
5 
6 
7 
8 

≤125 
126-150 
151-175 
176-200 
201-225 
226-250 
251-275 
≥276 
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3.4.4.6 All tomcod caught in box traps are tagged if they are not suspected recaptures, dead or 
required for laboratory analysis.  From each box trap, all Atlantic tomcod are inspected for tags or tag 
wounds, and measured. 

3.4.4.7 Markable Atlantic tomcod are taken from box trap samples and placed in holding containers. 

3.4.4.8 Extremely large catches of markable Atlantic tomcod are handled as expeditiously as 
possible.  If there is not enough time to tag the entire catch without stressing the fish, the crew tags as 
many fish as possible, and leaves sufficient time to measure each remaining Atlantic tomcod and 
check the remaining fish for marks.  Alternatively, the field crew leader may decide to finclip the 
remaining fish, or finclip the entire catch if the field crew determines that doing so would 
substantially reduce handling mortality.  If for some reason the remaining fish must be released 
without counting, these fish are not checked for tags.  Even if a marked fish is observed among these 
fish, it should not be selected from the group. 

3.4.4.9 If Atlantic tomcod are marked with a finclip, finclip codes (Table III-4) are used which are 
specific for weekly or biweekly marking periods.  The fin is clipped as close to the body as possible 
without clipping the flesh of the fish.  Please note that the right or left side of the fish is the same as 
your right or left while viewing the fish from the dorsal surface with the tail nearest to you and the 
head away from you. 

3.4.4.10  For finclipped or tagged Atlantic tomcod, record the mark code (release or recapture), type 
of clip (clip code) or tag number, and individual length measurement to the nearest mm TL. 

3.4.4.11  The tagged fish are then placed in a recovery container; the water is changed as often as is 
necessary to reduce stress.  Fish are released away from the gear but within the same river mile as 
captured.   

3.4.4.12 If some Atlantic tomcod are supplied to universities or other groups for research purposes, 
these fish will be examined for marks and assigned REL_REC=6 and an alive/dead code based on 
their condition when they were removed from the box trap (generally A/D = 1 = alive). 

3.4.4.13  All Atlantic tomcod examined for visual implant tags will also be inspected for external 
parasites before they are released.   

 2= no parasites observed 5= >20 parasites 
 3= 1-5 parasites   blank= not examined 
 4= 6-20 parasites 

3.5 VISUAL IMPLANT TAGGING OF ATLANTIC TOMCOD 

A new aspect of the Atlantic tomcod program beginning in 1997-1998 was visual implant tagging of 
the fish caught in box traps.  The only other time that Atlantic tomcod were individually tagged was 
during the period prior to 1980, when individual fish were tagged with Carlin tags.  The recapture of 
tagged tomcod will help provide specific information on the distribution, movement rates, and growth 
of individual fish.  During 2011–2012, all Atlantic tomcod marked and released from the box trap 
effort will be tagged; finclips will only be used as a backup procedure or if the field crew determines 
that doing so would substantially reduce handling mortality for a large catch. 
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Table III-4. Atlantic Tomcod Finclip Codes Specific for Marking Periods and Box Trap 
Marking Zones. 

Inclusive Dates in 
Marking Period Mark Zone 

Finclip 
Code Finclip Description 

Weeks 1-2 North 
South 

79 
50 

Right pectoral and first anal 
Right pectoral and second anal 

Week 3 North 
South 

59 
71 

Left pectoral and first anal 
Left pectoral and second anal 

Weeks 4 North 
South 

80 
84 

First anal 
Left pectoral 

Weeks 5 North 
South 

38 
81 

Second anal 
Right pectoral 

Weeks 6 North 
South 

43 
14 

First and second anal 
Left and right pectorals 

Weeks 7 North 
South 

60 
56 

Right pelvic and first anal 
Right pelvic and second anal 

Week 8 North 
South 

13 
55 

Left pelvic and first anal 
Left pelvic and second anal 

Week 9 North 
South 

87 
85 

Left pelvic 
Right pelvic 

Weeks 10-11 North 
South 

15 
11 

Left and right pelvics 
Right pectoral and right pelvic 

Weeks 12-13 North 
South 

69 
72 

Left pectoral and left pelvic 
Left pectoral and right pelvic 

 

NOTE: 
North = Hudson River Miles 47-77, Stations 203, 204, 205, 207-211 

(north of the Bear Mountain Bridge) 
South = Hudson River Miles 12-46, Stations 213, 215-220, 222, 223 

(south of the Bear Mountain Bridge) 
Finclips will only be used as a backup to mark Atlantic tomcod. 
 

3.5.1 A Northwest Marine Technology soft Vialpha fish tag (visual implant tag, MARK_CD=90 or 
91) will be applied to individual Atlantic tomcod caught in the box traps.  Yellow or orange tags are 
used in alternating years to facilitate differentiation of within-year and cross-year recaptures.  The 
tags used during the 2011-2012 program will be orange (Mark_CD=90).  The tags used during the 
2010-2011 program were yellow (Mark_CD=91). The tags used during the 2009-2010 program were 
orange (MARK_CD=90). The tags used during the 2008-2009 Program were yellow 
(MARK_CD=91).  The tags used during the 2007–2008 Program were orange (MARK_CD=90). The 
tags used during 2006-2007 were yellow (MARK_CD=91). The tags used during the 2005-2006 
Program were orange (MARK_CD=90), the tags applied during 2004-2005 were yellow 
(MARK_CD=91) and the tags used during 2003-2004 were orange (MARK_CD=90). 

3.5.1.1 If the entire catch of a box trap is tagged, it is not necessary to enumerate the number of fish 
(CT_CLIPS) tagged into each length group.  The count for each length group will be generated by 
computer from the individual length of each fish recorded with each tag number.  
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3.5.1.2 If only part (or none) of the catch is tagged, it is important to enumerate the entire tomcod 
catch into length groups and process the catch as specified in Section III-3.4.4 above.  The length 
group information will be the only complete source of length data for these samples. 

3.5.2 A single visual implant tag will be inserted under unpigmented skin on the right operculum of 
the fish.  Please note that the right or left side of the fish is the same as your right or left while 
viewing the fish from the dorsal surface with the tail nearest to you and the head away from you. 

3.5.2.1 Each tomcod tagged and released with a visual implant tag will have the following 
information recorded on the M2 Card Type of the field data sheet: TAXON (= 32), REL_REC (= 1), 
MARK_CD (=90 or 91), TAG_N, LENGTH (nearest mm total length), FISH_ID (numbered in 
ascending order sequentially from 1 within each sample), SEX (if observed), A_D (= 1 for released 
fish). 

3.5.2.2 Tomcod awaiting application of a visual implant tag that are not in good condition (indicated 
by blindness, fungus, finrot, tissue damage or skeletal deformities) or exhibit stress (from tagging or 
holding) will be released alive and not be tagged.  These fish will be coded as REL_REC=6 with a 
comment recorded to explain why the fish was not tagged. 

3.5.3 Visual implant tags are provided on sheets of paper from which they are removed and inserted 
into each fish with a Northwest Marine Technology tag injector.   

3.5.3.1 The visual implant tags are supplied in rows on transparent 8.5 X 11 inch sheets with the 
unique tag number printed on the sheet beside the each tag.  Each sheet has 15 rows of 20 tags for a 
total of 300 tags per sheet.  The tags are attached to the clear sheet with a biocompatable gel.  A 
separate sheet of white plastic covers the tags and protects them until they are used.  Individual rows 
of tags are separated by perforated lines so that one or more strips can be torn from the sheet and 
used. 

3.5.3.2 The white plastic cover is removed from the sheet and the strip of tags is held in the hand with 
the first tag to be loaded curved over the forefinger.  In this position you are looking at the back of the 
tag and cannot read the tag number on the tag (you can determine the number from the number 
printed on the sheet). 

3.5.3.3 The tag injector is dipped into water or alcohol if not already wet, and the open side of the 
needle point is turned down, aligned with the long axis of the tag, and slid over the tag until the tag is 
entirely inside of the needle.  The tag is now loaded into the injector and ready for insertion into the 
fish. 

3.5.3.4 The sharp tip of the needle on the injector is used to cut a pathway in the fish tissue just below 
the skin where the tag will be positioned as the pushrod of the injector holds the tag in place while the 
needle is withdrawn from the fish. 

3.5.3.4.1 The needle of the tag injector is now turned with the open side up so that you will see the tag 
number on the tag when it is injected into the fish. 

3.5.3.4.2 The needle is inserted just under the skin at a location about 5 mm below and slightly 
posterior to the right eye.  The tag injector needle is inserted at this point and pushed under and 
parallel to the skin surface 8 mm in a posterior direction until the tip of the needle is under an 
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unpigmented site on the right operculum.  Be sure that the needle tip did not exit the subdermal area 
through a second puncture.   

3.5.3.4.3 The needle tip is then withdrawn about 2 mm to make room for the tag, and the palm of the 
hand is used to advance the pushrod of the injector slightly so that the tag slides out of the needle and 
fills the opening left by the withdrawn needle.  

3.5.3.4.4 The tag is left in place as the needle is withdrawn by the fingers while the pushrod remains 
steady.  Be careful not to force the tag out of the needle with the pushrod, or the tag may become 
folded and illegible.  The tag must be placed in the channel cut in the tissue by the withdrawn needle 
of the tag injector. 

3.5.3.5  Verify that the tag legend can be read through the skin, and then place the tagged fish in the 
recovery container.  The water is changed as often as is necessary to reduce stress.  Tagged fish are 
released away from the box trap site but within the same river mile as they were caught. 

3.5.3.6 The tag injector should be kept clean, sterile, and the needle should be kept sharp. 

3.5.3.6.1 Store the tag injector in a container of soapy water (dish detergent) between sampling 
stations to help prevent fish slime from drying and clogging. 

3.5.3.6.2 Wash the tag injector after each day by letting in sit overnight in warm, soapy water, and 
disinfect it in an alcohol bath or in an iodine (Woundex) bath before each day of use. 

3.5.3.6.3 Sharpen the needle after each day of use (or more frequently if needed) using a fine hone, 
such as an Arkansas stone.  The point and bottom cutting edges of the tip are the most important, and 
can be sharpened by moving the needle firmly (without rolling or tilting) with the existing flat surface 
aligned with the flat surface of the hone.  

3.5.4 Retain the tag sheets with the tag numbers, and write the sample number, date and first and last 
FISH_ID number on each sheet or strip.  These sheets will be used for quality control of the tag 
numbers recorded on the field data sheet for each sample. 

3.5.5 All Atlantic tomcod which are recaptured in the box traps with visual implant tags from the 
same year's box trap program are coded as REL_REC=2 and released away from the capture site and 
in the same river mile. 

3.5.5.1 All Atlantic tomcod must be carefully inspected for the presence of visual implant tags or tag 
wounds. 

3.5.5.2  Recaptured fish with a visual implant tag present will have the following information 
recorded on the M2 Card Type of the field data sheet for each fish: TAXON (= 32), REL_REC (= 2), 
MARK_CD (=90 or 91), TAG_N, LENGTH (nearest mm total length), FISH_ID, SEX (if observed), 
A_D (alive/dead status at the time of recapture), TAG_COND (condition of the tag insertion site = 1 
for healed, = 2 for infected), NUMBER (legibility of the tag = 4 for legible, = 1 for not legible), and 
condition of the fish (i.e. BLIND, FUNGUS, FINROT, STRESS, other). 

3.5.5.3 Recaptured fish with an illegible visual implant tag, with a tag wound but no tag found at the 
insertion site, or with other unusual features of the tag or tag wound will be processed as described in 
Section III-3.4.4 (above), placed in a sample bag or other container, labeled with TASK_CD, 
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SAMPLE, FISH_ID, DATE, TIME, STATION, and GEAR, and taken to the laboratory for mark 
verification.  

3.5.6 All Atlantic tomcod that are recaptured in the box traps which have visual implant tags from 
previous programs are assigned REL_REC=5 on the M2 card and taken to the lab for verification 
after recording the same information for each fish that is described in Section III-3.5.5.2 (above).  
Fish should be transported in separate bags labeled with TASK_CD, SAMPLE, FISH_ID, DATE, 
TIME,STATION, and GEAR.   

3.5.7 All tomcod caught in the trawl will be examined for the presence of visual implant tags and 
external parasites but will not be tagged unless directed to do so by the program manager. 

3.6 STANDARD STATIONS FOR LABORATORY SAMPLES 

3.6.1 Box Traps Biocharacteristics Samples 

On assigned days during each week of the Atlantic tomcod box trap program, the entire catch, 
including recaptured fish, from the standard sites listed below (Table III-5) are transported in buckets 
with water to the lab alive for processing.  The catch from each standard trap site is returned to the lab 
once in each week of sampling.  Catches from additional traps may be taken at the request of the lab 
section leader depending on population density and distribution as indicated by current trap 
collections.  Catches are taken to the lab alive.  Laboratory personnel will complete the SA1 card type 
(Section VII-4.2) sheet for samples from standard sites that are taken to the lab for processing. 

Table III-5. Standard Trap Sites. 

Region River Mile Site Station Location 

Tappan Zee 25 East 219 or 220 Irvington1 
Croton-Haverstraw 36 East 216 Croton Yacht Club 
Indian Point 41 East 302 King’s Marina1 
West Point 51 East 303 or 304 Garrison Yacht Club1 
West Point 51 West 208-209 West Point 
Cornwall 56 West 207 Cornwall Yacht Club 
Poughkeepsie 71 West 204 Milton – Shell Oil Dock1 
1 New or alternative station used in 2002-2003 for the first time.  If more than one trap is fished at a given location for these 

new or alternate standard stations, select the laboratory sample from the trap with the largest catch on the day the lab 
sample is taken from that location. 

 
3.6.1.1 Total catch by length class (Table III-2) and data by length group (Table III-3) for markable 
Atlantic tomcod and unusual species will be computer generated for the C1 and M2 field card types 
from the SA1 stock assessment laboratory data sheet (see Section VII-4.2). 

3.6.1.2 During December and January, ripe female Atlantic tomcod less than 126 mm TL or greater 
than 275 mm TL may be selected from any box trap or trawl sample and taken to the lab at the 
request of the lab supervisor to maximize filling of fecundity quotas (Section VII).  Each 
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supplemental Atlantic tomcod will have an SA1 laboratory data record completed by the laboratory 
personnel. 

3.6.1.3 On days other than those assigned, the traps at standard trap sites will be handled as normal 
samples (see Section III-3.4.4). 

4.0 WATER QUALITY SAMPLE REQUIREMENTS 

4.1 GEAR REQUIREMENTS 

Conductivity and temperature measurement:  YSI Model 85 meter or YSI Professional Plus (in situ). 

4.2 SAMPLE COLLECTION 
4.2.1 Surface and bottom water samples are collected for each biological collection.  If over a half 
hour delay is anticipated, water quality sampling is done prior to fish processing. 

4.2.2 Descriptive data for each sample are recorded on the data sheet (card type Q1).  All pertinent 
data are recorded on the field data sheet. 

4.2.3 The surface water quality sample may be collected using a 5-gallon bucket, or by lowering 
the YSI Model 85 probe to 1 foot below the surface.  The bottom water quality sample is collected by 
lowering the SI Model 85 probe to within 1 foot of the bottom. 

4.3 SAMPLE MEASUREMENTS 

4.3.1 For box traps, surface water temperature and conductivity are measured with the YSI Model 
85 or YSI Professional Plus probe submerged in a bucket sample, or lowered to 1 foot below the 
surface and recorded on the data sheet (card type Q1).  Bottom water quality samples are measured by 
lowering the YSI Model 85 or YSI Professional Plus probe to within 1 foot of the bottom. 

4.3.2 Temperature is recorded to the nearest 0.1oC.  Conductivity is recorded to the nearest scale 
unit in microsiemens per centimeter. 

5.0 DATA HANDLING - FIELD DATA SHEET 
All completed data sheets are reviewed for completeness and legibility by the originator.  Data sheets 
are then transferred to the Field Operations Supervisor for quality control checks. 

5.1 FIELD DATA SHEET CODING INSTRUCTIONS 

The field data sheet consists of five card types incorporated onto the front and back of an 8-1/2" x 11" 
sheet of weatherproof paper (Figure III-1).  Data from sample processing that occurs in the field for 
all field tasks is recorded on a data sheet of this type.  Specific coding instructions for each of the five 
card types included on this data sheet appear on the following pages.  Data requirements are task 
specific (i.e., entries are not made for all variables for every task). Data sheets are made task-specific 
by blocking out the box(es) for those variables not required for that task.   
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The following card types are used for the Atlantic Tomcod Box Trap Field Program. 

 

CARD TYPE DESCRIPTION 
S1 Field Header Information 
Q1 Water Quality Data 
R1 Number of sample jars returned to laboratory 
C1 Counts of species by length   
M2 Count of tomcod by length group; mark codes and tag numbers 

 
All limiting values, tolerances, and precision limits are described or referenced in the preceding 
sections.  All codes and variables are described in detail in the Con Edison Data Dictionary.  The term 
"enter" appears in the data sheet coding instructions for all variables which require review of the data 
dictionary for appropriate codes. The term "record" indicates no further information is required in 
order to complete the coding.  The abbreviation N/A means the variable is not applicable to this study 
and is not entered or recorded. 

5.2 CODING INSTRUCTIONS 

Coding instructions for each card type are given below.  Definitions for each variable and 
corresponding codes for each variable can be found in the Con Edison Data Dictionary.  All entries 
should be made neatly with only one symbol per data block.  The individual whose initials are entered 
on the data sheet is responsible for assuring the legibility of all entries. 

5.2.1 Coding for Header Information 

 

VARIABLE NAME INSTRUCTIONS 
TASK_CD 43 Preprinted 
SAMPLE Preprinted 
GEAR 036 box trap 
YEAR 11 or 12 

 

5.2.2 Source Card Type S1  

Source card type S1 is used to record field sampling information.  NOTE:  N/A = not applicable, 
therefore not recorded. 
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Figure III-1. Field Data Sheet for the Atlantic tomcod box trap program. 

 (page 1 of 2) 



III-14 
2011-12 Striped Bass/Atlantic Tomcod SOP November 2010 

 
 

22800 Striped Bass-Tomcod 2011-12 SOP.doc 10/18/2011 Normandeau Associates, Inc. 

 
Figure III-1.  (page 2 of 2) 
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VARIABLE NAME INSTRUCTIONS 
SOURCE CARD TYPE Preprinted S1 
DATE Record date (Mo/Day) of sample collection 
TIME Record time of the collection using 24-hour clock 
LOCATION: 

RIV_MILE 
N/A (Note:  will be computer generated) 

LOCATION: 
SITE 
STATION 

N/A (Note:  will be computer generated) 
N/A (Note:  will be computer generated) 
Enter appropriate code for Normandeau Field Station of collection 
(see Table III-1).  Con Edison three digit station codes will be 
computer generated for the SAS files. 

N_S N/A 
DURATION N/A 
PULL_TIME Record time box trap was removed from water for sample 

processing using 24-hour clock 
SET_TIM Record time box trap was returned to water for sample processing 

using 24-hour clock 
DEPTH_ 

SAM 
RIV 

 
Record sampling depth in feet 
Record river depth in feet 

TOW_ 
SPD 
DIR 

 
N/A 
N/A 

WAVE_HT Enter code for estimated wave height: 
 1 = calm to 1/2 ft 
 2 = light chop (>1/2 ft to 1 ft) 
 3 = heavy chop (>1 ft to 2 ft) 
 4 = large waves (>2 ft) 

BOTM_TYP Enter code for bottom type: 
 1 = sand 
 2 = mud 
 3 = vegetation 
 4 = debris 
 5 = brick 
 6 = gravel less than 3" 
 7 = gravel greater than 3" 
 8 = mussel/oyster bed 
 9 = other 

VESL_CD N/A 
BEACH N/A 
USE_CODE Enter appropriate use code: 
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VARIABLE NAME INSTRUCTIONS 
 1 = no sampling problems 
 2 = sampling problems, but markable striped bass or Atlantic 
tomcod caught 
 5 = sampling problems, no markable striped bass or Atlantic 
tomcod caught, i.e. void 

GEAR_NAR N/A 
SAM_NAR Enter code explaining catch: 

Blank = not a laboratory sample 
 1 = laboratory sample 
 2 = no catch 
 3 = laboratory processing problems 

INITIALS Record employee number of individual responsible for sample 
collection 

COMMENTS Record any pertinent information not recorded elsewhere on back of 
sheet.  Check comments block if comments may affect data 
interpretation 

ENG_RPM N/A 
TOW_DIST N/A 

 

5.2.3 Source Card Type Q1 

Source card type Q1 is used to record water quality data. 

NOTE:  N/A = not applicable to present task, therefore not recorded. 

 

VARIABLE NAME INSTRUCTIONS 
SOURCE CARD TYPE Preprinted Q1 
BOTL_NO Record water quality sample bottle number (if used) 
H20_TEMP Record water temperature to the nearest 0.1, degrees Celsius 
D_O N/A 
pH N/A 
COND Record conductivity to the nearest scale unit in microseimens per 

centimeter (μS/cm) 
DEPTH_WQ Record depth (in feet) at which the water quality sample was taken 
AIR_TEMP Record air temperature (°C) at time of sample collection 

 



III-17 
2011-12 Striped Bass/Atlantic Tomcod SOP November 2010 

 
 

22800 Striped Bass-Tomcod 2011-12 SOP.doc 10/18/2011 Normandeau Associates, Inc. 

5.2.4 Source Card Type R1 

Source card type R1 is used to record the type and number of jars which contain biological sample(s). 

NOTE:  N/A = not applicable to present task, therefore not recorded. 

 

VARIABLE NAME INSTRUCTIONS 
SOURCE CARD TYPE Preprinted R1 
NO. OF JARS 
SUS_RECAP 

Record number of jars or plastic bags containing fish which are 
suspected recaptures 

LW N/A 
ID Record number of jars containing fish for identification and 

enumeration 
NO YRL STOM N/A 

 

5.2.5 Source Card Type C1 

Source card type C1 is used to record total catch per length class data for fish processed in the field.  
This information is computer generated. 

 

VARIABLE NAME INSTRUCTIONS 

SOURCE CARD TYPE Preprinted C1 

TAXON Enter appropriate taxon code.  Only Atlantic tomcod (taxon=32) and 
striped bass (taxon=30) will be enumerated. 

DIV_1 N/A (Note:  will be computer generated) 

DIV_2 N/A (Note:  will be computer generated) 

CT_LC1 N/A (Note:  will be computer generated) 

CT_LC2  N/A (Note:  will be computer generated) 

CT_LC3 N/A (Note:  will be computer generated) 

CT_LC4 N/A (Note:  will be computer generated) 

COMMENTS Record any pertinent information not recorded elsewhere (only check 
box if comments may affect data interpretation) 
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5.2.6 Source Card Type M2 

Source card type M2 is used to record mark/recapture and length/weight data for fish processed in the 
field (see Section II-4.0 for special handling of sturgeon spp.) 

NOTE:  N/A = not applicable to present task, therefore not recorded. 

 

VARIABLE NAME INSTRUCTIONS 
COMMENTS Record any pertinent information not recorded elsewhere (only check if 

comments may affect data interpretation) 
SOURCE CARD 
TYPE 

Preprinted M2 

TAXON Enter 32 for Atlantic tomcod or 30 for striped bass 
REL_REC Enter appropriate release/recapture code: 

 1 = released after marking 
 2 = recapture from present box trap program.  Fish released alive 
in field. 
 3 = lab fish for biocharacteristics work-up 
  (NOTE:  SAM_NAR must equal 1) 
 5 = recapture from previous program 
 6 = other (fish not marked, or fish given to researchers) 

MARK_CD Enter mark code (MARK_CD = 90 or 91).  (Orange=MARK_CODE 90 
Visual Implant Tag, Yellow=MARK_CODE 91 Visual Implant Tag) 

TAG_N Enter the visual implant tag number for individual fish tagged 
LENGTH Record length to the nearest mm for each fish examined in the field. 
FISH_ID Record consecutive FISH_ID for each fish tagged with visual implant 

tags and each recaptured Atlantic tomcod. 
SEX  1 = male 

 2 = female 
Blank = not observed 

A_D Enter appropriate alive/dead code for fish at time of capture: 
 1 = alive 
 2 = dead 

CT_CLIPS Record total count of fish released (finclips only), recaptured or taken to 
lab.  This is only completed when some or all of the fish in the sample are 
not tagged.  If the entire catch of the sample is tagged with visual implant 
tags, this can be left blank.  

LG Record length group category (1 through 8) for Atlantic tomcod finclips 
only when some or all of the fish in the sample are not tagged.  If the 
entire catch of the sample is tagged with visual implant tags, this can be 
left blank.  

PARASITES 
 

 2 = no external parasites observed 
 3 = light, 1 to 5 external parasites 
 4 = moderate, 6 to 20 external parasites 



III-19 
2011-12 Striped Bass/Atlantic Tomcod SOP November 2010 

 
 

22800 Striped Bass-Tomcod 2011-12 SOP.doc 10/18/2011 Normandeau Associates, Inc. 

VARIABLE NAME INSTRUCTIONS 
 5 = heavy, >20 external parasites 
blank = not examined 

TAG_COND Enter the code for the condition of the visual implant tag insertion site for 
REL_REC = 2 or 5 Atlantic tomcod: 
 1 = Healed tag insertion 
 2 = Infected tag insertion 

NUMBER Enter the code for the legibility of the tag number as implanted in the 
fish: 
 1 = one or more digits not legible 
 4 = all digits completely legible 

ADDRESS N/A 
REWARD N/A 
ORIENTATION N/A 
PROTRUSION N/A 
BLIND Enter the code for the condition of each REL_REC = 2 or 5 Atlantic 

tomcod with respect to blindness: 
 1 = blind in one eye 
 2 = blind in both eyes 
blank = not present 

FUNGUS Enter the code for the condition of each REL_REC = 2 or 5 Atlantic 
tomcod with respect to body fungus (lymphocystis): 
 1 = fungus on part or all of one side of body 
 2 = fungus on part or all of both sides of body 
blank = not present 

FINROT Enter the code for the condition of each REL_REC = 2 or 5 Atlantic 
tomcod with respect to fin rot: 
 1 = fin rot on caudal (tail) fin 
 2 = fin rot on pectoral fin(s) 
 3 = fin rot on pelvic fin(s) 
 4 = fin rot on anal fin 
 5 = fin rot on dorsal fin(s) 
 6 = multiple fins 
blank = not present 

SKELETON Enter the code for the condition of each REL_REC = 2 or 5 Atlantic 
tomcod with respect to skeletal abnormalities: 
 1 =scoliosis (side to side curvature of spine) 
 2 =lordosis (top to bottom curvature of spine) 
 3 =head abnormalities (e.g. pugnose) 
 4 = fish hook damage to mouth or gills (pin hooked) 
blank = none present 

 
STRESS Enter the code for the condition of each REL_REC = 2 or 5 Atlantic 

tomcod with respect to stress: 
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VARIABLE NAME INSTRUCTIONS 
 1 = net rash 
 2 = crushed or cut 
 3 = handling stress 
blank = none present 

OTHER Enter the code for the condition of each REL_REC = 2 or 5 Atlantic 
tomcod with respect to other observed factors relating to poor condition 
that are not already coded: 
 1 =if other injury is present, describe injury in COMMENTS 
  2 = tumor or lesion on body 
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SECTION IV. LABORATORY STANDARD OPERATING PROCEDURES 
FOR THE HUDSON RIVER STRIPED BASS PROGRAM 

1.0 INTRODUCTION 
This laboratory program provides biocharacteristics data and stomach contents analysis for striped 
bass which were dead or badly injured at the time of field collection.  Biocharacteristics analysis will 
include length, weight, sex, and sexual maturity.  Scales will be taken and archived with those from 
tagged striped bass for age determination (Section V).  Biocharacteristics information and stomach 
contents will be determined on a maximum of 10 fish per sampling day.  Stomach contents analysis 
will determine the presence or absence of vertebrates and invertebrates, and if vertebrates present are 
Atlantic tomcod.  In addition, fecundity analysis will be performed on all dead or severely stressed 
gravid (ripe) female striped bass ≥750 mm TL.  

2.0 SAMPLE PROCESSING - STRIPED BASS 

2.1 LENGTH, WEIGHT, SEX AND SEXUAL CONDITION OF STRIPED BASS 
Length, weight, sex, and sexual condition are determined for all dead or badly injured striped bass.   

Length, weight, sex, and sexual condition are determined for all dead striped bass used for stomach 
contents analysis (up to 10 fish per sampling day). 

2.1.1 Equipment 

 measuring board graduated in millimeters 
 balance with 0.1 g precision 
 Dissecting tools 
 Length/weight/sex laboratory data sheets (card type LW2) 

2.1.2 Sample Preparation 

Fish are processed in fresh condition on the day they are collected.  If they cannot be processed fresh 
they are refrigerated and worked up within 24 hours of collection.  Laboratory schedules are checked 
the day fresh striped bass arrive at the lab.  If schedules indicate the fish will be held more than 24 
hours, fish will be placed in the freezer the day they arrive.  All striped bass ≥750 mm TL will be 
processed within 24 hours. 

2.1.3 Sample Analysis 

Specimens are maintained in the same sequence throughout the procedure so that (1) each length 
measurement will be associated with the weight and sex of the same specimen, and (2) quality control 
determination can be made on an individual specimen basis.  Individual specimens will be assigned a 
unique identification number and processed in the following manner: 



IV-2 
2011-12 Striped Bass/Atlantic Tomcod SOP November 2010 

 
 

22800 Striped Bass-Tomcod 2011-12 SOP.doc 10/18/2011 Normandeau Associates, Inc. 

1. Measure maximum total length to the nearest millimeter.  The length of the fish in fresh 
condition as recorded on the field data sheet is considered the correct length unless large 
discrepancies are noted.  These field lengths are subjected to a 10% AOQL inspection 
plan. 

2. Determine weight of fish < 500 g to the nearest 0.1 g and fish $500 g to the nearest 1 g.  
(The fish should not have been dissected before this step, to avoid affecting the weight 
by loss of body fluids, etc.)  Assistant should check quality control log to determine if 
any of these fish are to be reanalyzed for weight measurement prior to next step. 

3. Make longitudinal abdominal incision from vent to isthmus passing through the axillary 
process. 

4. Determine the sex and sexual condition by examination of the gonads using the criteria 
in Table IV-1.   

5. Record data on LW2 data sheets (Figure IV-1). 

2.2 STRIPED BASS STOMACH CONTENTS ANALYSIS 

Examine the stomach contents of a maximum of 10 dead striped bass per sampling day to determine 
the absence or presence of vertebrates and invertebrates.  If more than 10 striped bass are brought to 
the lab, randomly select a subsample of 10.  Stomach contents should be analyzed on all dead striped 
bass ≥750 mm TL.  When vertebrates are present, determine if they are fish, and, if so, whether they 
are Atlantic tomcod.   

2.2.1 On the lab major species food habit processing data sheet (Card Type FH1, FigureIV-2) 
record sample number and Fish ID number from the label associated with each fish.  Record fish 
length from the field M2 card type. 

2.2.2 If striped bass samples arrive late at the lab, fish will be put in plastic bags by sample number 
and stored in the refrigerator.  During warm weather, fish will be stored on ice to retain freshness 
until they are refrigerated or frozen at the lab.   

2.2.3 Sample Preparation and Stomach Contents Analysis 

1. Make an abdominal incision from the vent to the isthmus. 

2. Make transverse cut on left side through isthmus and behind pharyngeal arch to expose 
side view of viscera  (exposes more esophagus anteriorly). 

3. Cut the esophagus anteriorly and lift out the entire digestive tract separating and 
discarding unwanted visceral organs.  Also cut away intestinal tract just posterior to 
stomach. 

4. Expose stomach contents by making incision from esophagus through stomach cavity 
(avoid cutting food material in stomach). 

5. Remove food material into dissecting pan or petri dish by rinsing or with forceps. 



IV-3 
2011-12 Striped Bass/Atlantic Tomcod SOP November 2010 

 
 

22800 Striped Bass-Tomcod 2011-12 SOP.doc 10/18/2011 Normandeau Associates, Inc. 

6. Examine stomach contents and record presence or absence of vertebrates and 
invertebrates. 

7. If vertebrates are present determine and record whether or not the remains are fish and, if 
so, are they Atlantic tomcod.  Compare vertebrae remains with prepared Atlantic tomcod 
skeletal specimens noting vertebral counts, characteristics of the neural and hemal spines 
of the vertebrae, undamaged fin rays, jaw structures, gill values or other vestigial 
remains. 

Table IV-1. Criteria for Determining Sex and State of Maturity of Striped Bass.* 

State of Maturity Code Females Males 
Gravid or milting 
(ripe) 

1 Ovaries full of yellowish granular 
eggs that are partially translucent.  
Eggs can be released when ovary is 
compressed. 

Testes white, less firm in texture, 
and if compressed will readily milt. 

Ripe and running 2 Adult prepared to spawn 
immediately; expulsion of eggs with 
little provocation. 

Adult prepared to spawn 
immediately; expulsion of milt with 
little provocation. 

Partially spent 3 Ovaries somewhat flaccid and 
convoluted, with a variable number 
of eggs left.  Ovarian membrane 
somewhat vascular. 

Testes whitish, somewhat flaccid 
and convoluted, with free flow of 
milt. 

Spent 4 Ovaries flaccid, few translucent eggs 
left.  Ovarian membrane very 
vascular or sac-like. 

Testes brownish white, flaccid, 
convoluted, with no flow of milt 
upon compression. 

Immature 5 Ovaries very small and stringlike, 
thicker than testes, somewhat 
opaque and gelatinous in 
appearance. 

Testes very small and stringlike, 
thinner than ovaries, somewhat 
translucent, and extremely tender. 

Not gravid or not 
milting (Resting) 

6 Underdeveloped ovaries in an adult 
female.  Ovaries larger, more firm, 
opaque, and relatively thick.  No 
eggs discernible to naked eye. 

Underdeveloped testes in an adult 
male.  Testes larger, more firm, 
opaque, but still tender. 

Semi-gravid semi-
milting (developing) 

7 Subripe females heading into 
spawning season.  Ovaries 
considerably larger, yellow, granular 
in consistency.  Eggs discernible to 
naked eye, but not readily released 
when ovary is compressed. 

Subripe males heading or into 
spawning season.  Testes 
considerably larger, white, firm in 
texture, but milt not running. 

 

*From Con Edison Data Dictionary 
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2.3 STRIPED BASS SCALE SAMPLES 

Scale samples are removed from all striped bass ≥100 mm TL that died in the field and have been 
taken to the laboratory for biocharacteristics and food habits analyses.   

2.3.1 Equipment 

• dissecting tools 

• scale envelopes 

2.3.2 Scale Sample Selection 

Remove at least 10-20 scales from both the left and right sides of each fish.  Scale samples are 
removed from an area of the body located midway between the lateral line and the notch between the 
spiny and soft dorsal fins.  Scales taken from the left side are placed in one envelope and scales taken 
from the right side are placed in a second envelope.  Label each envelope with the side the sample 
came from (LEFT or RIGHT), task code, sample number, FISH_ID number, length, and date of 
capture.  Place a rubber band around both scale envelopes before archiving the samples.  Remember, 
the left or right side of the fish is determined from the fish's perspective while in the swimming 
position (viewed from the dorsal surface). 

2.4 STRIPED BASS FECUNDITY 

Fecundity will be determined for all gravid female striped bass ≥750 mm TL that died during this 
program.  Processing of these fish must occur within 24 hours of collection, and the fish must be 
chilled and not frozen until processing occurs.  Striped bass fecundity will not be performed during 
the 2010-2011 Hudson River Striped Bass Program. 

2.4.1 Equipment 

 dissecting tools 

 balance graduated in grams, with 0.01 g precision 

 formalin 

 vials or small jars 

 petri dishes 

 filter paper 

 laboratory fecundity and egg diameter data sheets (card type ED2, Figure IV-3). 

2.4.2 Sample Preparation 

1. Make an incision in the body wall to expose the gonads. 

2. Before the gonads are preserved, determine sex and state of maturity by examining 
them, using the criteria in Table IV-1.   
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3. Remove the gonads and preserve them in 10% formalin for at least one month, labeled 
with length, weight, station, capture date, specimen number, sample number, tag type, 
and tag number.  If necessary, cut ovary wall in several places to insure penetration by 
preservative. 

4. After the gonads have been preserved for at least one month, gently rinse off the 
preservative in a fine-mesh sieve and transfer the gonads onto filter paper and paper 
towels to drain for five minutes.  

5. Place a clean dish on the balance and tare the balance to zero.   

6. Place the two gonads on the tared dish and weigh them to the nearest 0.1 g.  

7. Record gonad weight on a lab fecundity and egg diameter data sheet. 

8. After the total ovary weight has been determined, the right ovary (fish facing same 
direction as observer, dorsal side up) is cut transversely midway along the longitudinal 
axis.  If the right ovary is not suitable for subsampling the left ovary may be used.  A 
triangular section 1 to 2 mm thick and consisting of 1/8 of the cross section of the 
ovary is removed as an aliquot.   

9. After the balance is tared and verified the aliquot is weighed to the nearest 0.01 g.  A 
second independent weight reading is made to verify the aliquot weight measurement.   

10. The eggs in the aliquot are manually separated from the ovarian tissue and counted.  
Striped bass ovaries contain two size groups (diameters) of eggs.  The size difference in 
these two groups is obvious and only those eggs from the larger size group are counted.  
Broken eggs, judged to be 50% or more intact are counted.   

11. Record data on a lab fecundity and egg diameter data sheet.   

2.5 STRIPED BASS WITH SUSPECTED TAG WOUNDS (REL_REC = 5) 

All striped bass suspected as having a possible tag wound at the ventro-lateral tag insertion site, but 
no tag streamer was observed, are assigned a release/recapture code of REL_REC = 5 by the field 
crew.  These REL_REC = 5 fish are killed, properly labeled, and taken to the laboratory for autopsy 
(see Section II).  The purpose of the autopsy is to determine if the tag anchor is still present in the 
body cavity of the fish,  and if present to read the tag number on the anchor.  If the tag anchor is 
found, it is assumed that the external streamer was cut by a fisherman and mailed to the return 
address.  If the anchor is not found, the wound is examined to determine the nature of the scar tissue, 
presence of infection, and other gross anatomical features that will lead to a determination of whether 
the wound is unrelated to tagging or due to the shedding of the tag and anchor. 

2.5.1 REL_REC = 5 striped bass are received in the laboratory in fresh condition and are either 
worked up immediately or are frozen for autopsy at a future date.   

2.5.2 REL_REC = 5 striped bass are processed for length, weight, sex, and sexual condition as 
described in Section IV-2.1 and stomach contents (Section IV-2.2).  A scale sample is taken from 
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each REL_REC = 5 fish as described in Section IV-2.3, and fecundity analysis (Section IV-2.4) is 
conducted if appropriate. 

2.5.3 Examine the external tag wound site of REL_REC = 5 striped bass to determine if the wound 
is healed or infected.  Enter the external condition of the tag wound (TAG_COND) on the MR5 data 
sheet (Figure IV-4) and describe the location, shape and condition of the external wound in the 
comments on the MR5 data sheet. 

2.5.3.1 Is the suspected tag wound observed at the same external location as the tag insertion site (see 
Section II-2.9.2.2)?  If yes, write "same as tagging site" in the comments on the MR5 data sheet. 

2.5.3.2 If the external location of the suspected tag wound is not the same as the tag insertion site, 
write the following in the comments on the MR5 data sheet under External Wound Location: 

 The distance (in mm) from the anterior-most part of the wound to the vent. 

 The distance (in mm) from the distal end of the depressed pelvic fin to the vent. 

 Number of scale rows above the mid-ventral line to the wound. 

2.5.3.3 The external wound shape should be described in the MR5 data sheet comments as: 

 Straight, oval or some other shape. 

 If the wound is straight and incision-like, describe its orientation with respect to the 
longitudinal and vertical planes of the fish. 

2.5.3.4 The description of the external wound should be written in the MR5 data sheet comments as: 

 Length of wound along the long axis of fish (in mm). 

 Width of wound along the dorso-ventral plane of the fish (in mm). 

2.5.3.5 The condition of the external wound should be written in the MR5 data sheet comments as: 

 Completely healed scar tissue. 

 Open wound that is infected. 

 Open, fresh wound (no infection). 

 Partially healed open wound. 

2.5.4 Examine the internal condition of the ventro-lateral tag insertion site of REL_REC = 5 striped 
bass by making an incision with a scalpel through the lateral wall of the body cavity.  Fold the tissue 
down to expose the internal tag insertion site and examine the condition of the tissue.  Determine if 
scar tissue is present, and if internal organs exhibit damage or scar tissue.  If no internal wound is 
observed, the wound was not due to tag insertion.  Describe the location, shape and condition of the 
wound in the comments on the MR5 data sheet. 

2.5.4.1 If an internal wound is present describe its location in the comments on the MR5 data sheet 
as: 
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 Distance from posterior end of body cavity to posterior edge of wound (in mm). 

 If the internal wound is directly opposite the external wound write "opposite external 
wound" in the comments. 

2.5.4.2 Describe the shape of the internal wound in the MR5 data sheet comments as: 

 Straight, oval or some other shape. 

 If the internal wound is straight and incision-like, describe its orientation with respect to 
the longitudinal and vertical planes of the fish. 

2.5.4.3 Describe the dimensions of the internal wound in the MR5 data sheet comments as: 

 Length of the wound along the long axis of the fish (mm). 

 Width of the wound along the dorso-ventral plane of the fish (mm). 

2.5.4.4 Describe the condition of the internal wound as: 

 Is connective tissue present at the wound site? 

 Are organs affected?  Which ones? 

 Completely healed with scar tissue. 

 Open wound that is infected. 

 Open wound that is fresh (not infected). 

 Partially healed open wound. 

2.5.5 Search for the presence of the tag anchor in the body cavity of each REL_REC = 5 striped 
bass.  Tag anchors are often found encapsulated in scar tissue attached to the inner body wall.  Tag 
anchors have also moved and may be found almost anywhere in the body cavity and organ systems, 
including the spleen, air bladder, sex organs, liver, kidneys and gastrointestinal tract.  Remove the tag 
anchor (if present) and record presence of the anchor (ANCHOR), the type of tag (MARK_CD) and 
tag number (TAG_N) on the MR5 data sheet.  Describe the location of the anchor and organs 
involved in the comments section of the MR5 data sheet. 

2.5.5.1 Tags or tag anchors removed from all REL_REC = 5 striped bass should be placed in a scale 
envelope, labeled with Sample Date, Task Code, Sample, Fish ID, REL_REC, and Tag Number, and 
stored with the scale samples. 

2.5.6 Determine if the suspected tag wound on each REL_REC = 5 striped bass was due to tagging, 
or if the wound was not related to tagging.  

2.5.6.1 If a tag anchor is found in the fish, it is assumed that the tag external streamer was removed 
by a fisherman and mailed to the return address.  Determine if the streamer was cut, as indicated by a 
stub of monofilament or streamer material remaining prior to the anchor, or if the streamer was pulled 
from the anchor.  Enter this information on the MR5 data sheet under the variable STREAMER.  



IV-8 
2011-12 Striped Bass/Atlantic Tomcod SOP November 2010 

 
 

22800 Striped Bass-Tomcod 2011-12 SOP.doc 10/18/2011 Normandeau Associates, Inc. 

2.5.6.2 If the tag anchor is not found, determine if the tag was shed or if the wound was an anomaly 
unrelated to tagging. A wound from a shed tag will typically exhibit an external, longitudinal scar 
from the tag insertion site to the posterior end of the body cavity.  Scar tissue will also be present on 
the internal body wall along the track of the external scar.  If there is no internal wound directly 
opposite the external wound, the external wound could not have originated from the tagging process.  
A wound unrelated to tagging will often be in a location slightly different than the tag insertion site (it 
may be on the wrong side of the fish), and it may be superficial with no internal scar tissue or 
penetration into the body cavity.  Enter your determination of the origin of the wound under the 
variable TAG_SHED on the MR5 data sheet.  Please note that all tag wounds on striped bass must 
be classified as either originating from a tag or not originating from a tag in the judgment of the 
examiner. 

2.5.7 Autopsy of the tag insertion site of all REL_REC = 5 striped bass will be performed by the 
laboratory supervisor. 

3.0 SAMPLE HANDLING/SAMPLE CONTROL 
All striped bass which are dead or severely injured will be kept on ice and returned to the laboratory 
for further processing or disposal.  During length, weight and sex data collection, specimens will be 
maintained in the same sequence throughout the procedure so that (1) each length measurement will 
be associated with the weight and sex of the same specimen, and (2) quality control determinations 
can be made on an individual specimen basis.  From these specimens, all striped bass will be analyzed 
for biocharacteristics and up to 10 per day for stomach contents.  Biocharacteristics and stomach 
contents will be examined for all fish ≥750 mm TL, and gonads from ripe females (≥750 mm TL) will 
be removed and preserved in 10% formalin for fecundity analysis.  Scales will be removed and placed 
in labeled scale envelopes.  Once the data for length, weight, sex and sexual condition have been 
verified by quality control checks and gonad specimens for fecundity analysis are obtained, those 
specimens will be disposed of in an acceptable manner.  Gonads for fecundity analysis must be stored 
for at least one month in 10% formalin before processing can begin.  After analysis, the subsample, 
including all ovarian tissue and eggs, is placed in a small container filled with 10% formalin and 
labeled with date of capture and fish identification number.  The subsample container is placed with 
the complete gonad in the original sample container and stored for QC inspection.  All Atlantic 
tomcod recovered from striped bass food habits study will be stored in vials containing 10% formalin 
and labeled with date of capture, sample number, and fish identification number.  

4.0 DATA HANDLING - STRIPED BASS LABORATORY DATA 
All completed data sheets are reviewed for completeness and legibility by the person who originally 
entered the data.  Data sheets are then transferred to the laboratory operations supervisor for quality 
control checks. 

The following data sheets are used for striped bass laboratory tasks. 
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CARD TYPE TASK 
LW2 Striped bass stock assessment (length, weight, sex, maturity) (Figure 

IV-1) 
FH1 Striped bass food habits study (Figure IV-2) 
ED2 Striped bass fecundity (fecundity, egg diameter) (Figure IV-3)  
MR5 Striped bass tag anchor examination (Figure IV-4) 

 

4.1 LABORATORY DATA SHEET CODING INSTRUCTIONS 

Coding instructions for each laboratory card type are given below.  Definitions for each variable and 
corresponding codes for each variable can be found in the Con Edison Data Dictionary.  All entries 
should be made neatly with only one symbol per data block.  The individual whose initials are entered 
on the data sheet is responsible for assuring the legibility of all entries. 

All limiting values, tolerances, and precision limits are described or referenced in the preceding and 
following sections.  All codes and variables are described in detail in the Con Edison Data Dictionary.  
The term "enter" appears in the data sheet coding instructions for all variables which require review 
of the data dictionary for appropriate codes.  The term "record" indicates no further information is 
required in order to complete the coding.  The abbreviation N/A means the variable is not applicable 
to this study and is not entered or recorded. 

4.1.1 Source Card Type LW2 

Source Card Type LW2 (Figure IV-1) is used to record stock assessment data for all striped bass 
examined in the laboratory and for striped bass used for fecundity analysis.  Stock assessment data 
will include length, weight, sex, and sexual maturity.   

 

VARIABLE NAME INSTRUCTIONS 
YEAR Record year of sample collection 
SOURCE CARD TYPE Preprinted LW2 
TASK_CD Enter field task code from which sample originated 
SAMPLE Record field sample number from which sample originated 
FISH_ID Record assigned identification number from M1 orM2 field data 

sheet 
COLL DATE Record date (mo/day) the sample was collected 
LENGTH Record maximum total length in millimeters 
WEIGHT Record weight in grams to the precision specified in the laboratory 

operations standard operating procedures 
PROC_DT Record date (mo/day/yr) the sample was processed 
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Figure IV-1. Laboratory length, weight, and sex data sheet used during the Hudson River Striped 
Bass Hatchery and Atlantic Tomcod Programs 
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Figure IV-2. Laboratory food habits data sheet used during the Hudson River Striped Bass and 
Atlantic Tomcod Programs 
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Figure IV-3. Laboratory fecundity and egg diameter data sheet used during the Hudson River 
Striped Bass and Atlantic Tomcod Programs 
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Figure IV-4. Striped bass tag wound verification data sheet 
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VARIABLE NAME INSTRUCTIONS 
PM Enter appropriate code for state of preservation: 

 1 = fresh 
 2 = refrigerated 
 3 = frozen 
 4 = formalin 
 5 = other 

SEX Enter appropriate code for sex:  
 1=  male 
 2= female 
 3 = not examined 
 7 = examined but unable to identify 
 8 = hermaphrodite 

SEX_COND Enter appropriate code for state of sexual condition (Table IV-1) 
GONAD Enter code indicating availability of gonad for secondary 

processing i.e. fecundity analysis: 
 1 = gonad collected for fecundity processing 
 3 = gonad sample not collected 

4.1.2 Source Card Type FH1 

Source Card Type FH1 (Figure IV-2) is used to record striped bass food habits. 

VARIABLE NAME INSTRUCTIONS 
YEAR Record year of sample collection 
SOURCE CARD TYPE Preprinted FH1 
EMPLOY_NUMB Record employee number of person performing analysis 
PROC_DT Record date (mo/day/yr) the sample was processed 
TASK_CD Enter 53 
SAMPLE Record sample number from which fish was taken 
FISH_ID Record assigned identification number from LW2 data sheet 
LENGTH Record total length of fish in mm, from LW2 data sheet 
VERTS_INVERTS Enter code for presence or absence of vertebrates and 

invertebrates in stomach: 
1 = present 
0 = absent 

PISCIV Record presence or absence of fish in stomach 
1 = present 
0 = absent 

TOMCOD Record number of Atlantic tomcod present in stomach 
COMMENTS Enter any information pertinent to sample processing 
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4.1.3 Source Card Type ED2 

Source card type ED2 (Figure IV-3) is used to record striped bass fecundity.  Egg diameter data are 
not collected. 

 

VARIABLE NAME INSTRUCTIONS 
YEAR Record year of sample collection 
SOURCE CARD TYPE Preprinted ED2 
TASK_CD Enter task code from which sample originated 
SAMPLE Record sample number from which fish was taken 
FISH_ID Record FISH ID number from LW2 data sheet 
TAXON Enter 30 for striped bass 
INITIALS Record employee number of person performing measurements 
PROC_DT Record date (mo/day/yr) the sample was processed 
GONAD_WT Record weight of entire preserved gonad to nearest 0.1 g  
OVSUB_WT Record weight of ovary subsample to nearest 0.01 g 
EGSUB_CT Record the number of eggs counted in the ovary subsample 
OCC_UNIT N/A 
EGG DIAMETER N/A 

 

4.1.4 Source Card Type MR5 

Source card type MR5 (Figure IV-4) is used to record autopsy results for striped bass recaptured with 
suspected tag wounds (REL_REC = 5). 

 

VARIABLE NAME INSTRUCTIONS 
YEAR Record the year of sample collection 
TAXON Preprinted 30 for striped bass 
EMP_ID Record the last three numbers of the employee identification number 

of the employee performing the analysis 
PROC_DT Record the month, day and year the sample was processed 
TASK_CD Preprinted 53 
SAMPLE Record the sample number from which the fish was taken 
FISH_ID Record the assigned identification number from the label or original 

field data sheet 
LENGTH Record the total length of the fish in mm from the field data sheet 
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VARIABLE NAME INSTRUCTIONS 
REL_REC Enter the release recapture code for the fish from the field data sheet or 

label 
MARK_CD Enter the appropriate mark code for the tag type from which the anchor 

originated  
 82 = Floy T-bar tag 
 95 = Hallprint dart tag 
 96 = Floy internal anchor tag (blue or red, oval, hard, plastic 

disk with no printing)  
 97 = modified Floy internal anchor tag (blue or red, oval, hard, 

plastic disk with printed legend) 
 98 = Hallprint internal anchor tag 

TAG_N Record the tag number if present on the anchor 
TAG_COND Enter code for the external condition of the tag wound site   

 1 = healed 
 2 = infected 

ANCHOR Enter code for presence or absence of the internal anchor in body 
cavity 
 1 = MARK_CD 96, 97 or 98 anchor was found  
 2 = MARK_CD 82 or 95 anchor was found 
 blank = anchor not found 

STREAMER If an internal anchor was found, enter code to determine if the streamer 
was cut or pulled to remove it from the fish 
 1 = cut 
 2 = pulled 
 blank = no anchor found 

TAG_SHED Enter code to determine if the wound originated from a shed tag or 
from causes not related to tagging 
 1 = shed tag, anchor and streamer missing 
 2 = anchor found, streamer cut or pulled 
 blank = wound not from a tag 

 

5.0 QUALITY CONTROL – STRIPED BASS BIOCHARACTERISTICS SAMPLES 
Quality control plan application is on an individual processor basis.  Each processor will start each 
task at a 100% inspection level and proceed as outlined in Figure IV-5.  The "i", "f", "x" and tolerance 
limits for each laboratory task are defined in Table IV-2.  A QC sample is defined as one fish.  



IV-17 
2011-12 Striped Bass/Atlantic Tomcod SOP November 2010 

 
 

22800 Striped Bass-Tomcod 2011-12 SOP.doc 10/18/2011 Normandeau Associates, Inc. 

 
Figure IV-5. Procedures for continuous sampling plan (CSP-V) quality control inspection 
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5.1 ACCEPTANCE PROCEDURES 

Tolerance criteria are presented in Table IV-2.  Procedures for determining acceptable quality control 
comparisons are as follows: 

Table IV-2. Task Specific Application of Continuous Sampling Plan V for Striped Bass 
Laboratory Processing. 

Task 
CSP-V 

Tolerance 
QC Sample 
Definition i f x 

Total Length 21 1/15 7 ±3% one fish 

Fish Weight 21 1/15 7 ±0.3 g if ≤5 g 
±3% if >5 g 

one fish 

Sex 21 1/15 7 ±0 
±0.02 g if 
<1 g 
±3% if >1 g 

one fish 
one fish Gonad Weight  12 1/4 4 

Subsample Weight 12 1/4 4 ±0.02 g if 
<1 g 
±3% if >1 g 

one fish 

Egg Count 12 1/4 4 ±10% one fish 

 

 If the original and QC values are within tolerance, the original value is considered 
acceptable.  To calculate percent difference, utilize the following equation: 

( )
QC

xQCOriginalDifference 100% −
=  

 If the original and QC values are not within tolerance a resolution is required.   

Resolutions are performed by a third observer, independent from all previous determinations.  The 
only exception to this rule is that discrepancies in age determinations are resolved by the original and 
QC processors.  If no resolution can be reached, a third person is consulted for resolution.  The 
following procedures apply:  

 If the original and resolution values are within tolerance, the original value is considered 
acceptable. To calculate percent difference, utilize the following equation:  

 % Difference = (Original - Resolution)/Resolution x 100 

 If the original and resolution values are not within tolerance but the resolution and QC 
values are within tolerance, the original value is considered unacceptable and replaced 
with the QC value.  
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 If agreement within tolerance cannot be reached, the data are voided and are not 
considered either pass or fail.  A replacement sample is selected for inspection from the 
same lot. 

 Data found to be unacceptable are replaced with the correct data. 

 QC and resolution data are entered in a task specific log. 

6.0 SAMPLE STORAGE 
All striped bass will be immediately stored on ice or placed in refrigerators at the field laboratory if 
the intention is to process fish within 24 hours.  If laboratory schedules indicate a holdover of more 
than 24 hours, fish will be placed in the freezer the day they arrive at the lab.  All striped bass used 
for fecundity analysis will be processed within 24 hours.  Once the length, weight, sex and sexual 
maturity data have been verified by QC checks, the samples are disposed of in a sanitary manner.  
Only gonads for gonad weight and fecundity analysis are stored in formalin at the field laboratory.  
These preserved samples should not be stored in an area where the room temperature will fall below 
50°F.  

7.0 EQUIPMENT CALIBRATION 
A calibration and maintenance log will accompany each instrument.  The log will include:   

 instrument number and identification 

 date of calibration 

 calibration due date 

 initials of the person(s) calibrating the instrument 

 standards used 

 results, including instrument accuracy at receipt for calibration, adjustments made, 
instrument accuracy after calibration. 

Field instruments will be calibrated at least twice a year with calibration checks being performed 
generally prior to each day of use (Table IV-3).  Laboratory scales and balances will be calibrated 
once each year.  Daily calibration checks will be performed with each use of a scale or balance.   

Table IV-3. Field Instrument Calibration Frequency and Tolerance. 

Instrument 
Frequency of 

Calibration Checks Tolerance 
Conductivity Daily 5% of Std 
Temperature Daily 3% of Std 

Balance Daily + 0.01 g 
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7.1 A&D PRECISION ELECTRONIC BALANCE 

Precision and accuracy of the A&D balance is checked annually by Normandeau's Standards 
Laboratory.  Calibration of the balance is checked before each daily use in the following manner:  

 The balance's zero is checked and adjusted if necessary  

 Weigh the 1 g, 10 g, 50 g, and 100 g class S weights 

 A record is kept of all precision and accuracy tests, daily calibration checks, maintenance 
and repairs including dates activity was performed and initials of individual performing 
activity. 

If a calibration check exceeds the acceptable tolerance limits (Table IV-4), troubleshoot for the cause 
and reweigh the Class S weights.  If the problem cannot be corrected, another balance must be used 
that will pass the calibration check.  

Table IV-4. Class S Weight Tolerance for A&D Balance 

Weight Tolerance 
1 g +0.01 g 

10 g +0.01 g 
50 g +0.05 g 

100 g +0.10 g 
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SECTION V. SCALE ANALYSIS FOR THE HUDSON RIVER STRIPED 
BASS PROGRAM 

1.0 INTRODUCTION 
This section describes conventional age and growth techniques.  Scales to be analyzed will be 
selected by stratified random sampling.  Scale samples are only collected from fish ≥100 mm TL.  All 
fish <100 mm TL are assumed to be Age 0+. 

Scale samples will be selected for age determination according to a stratified random sampling 
scheme.  Stratified sampling picks scales for age determination based on the number and estimated 
proportion of Age 1+ fish in each 10 mm TL length increment.  Scale samples will also be examined 
from all striped bass verified to be of hatchery origin to determine age and growth. 

2.0 STRIPED BASS AGE AND GROWTH 
Age and growth are determined for striped bass scale samples from the Hudson River striped bass 
program.  This section will describe the equipment, sample preparation, sample analyses, and Quality 
Control procedures used to analyze these scales. 

2.1 EQUIPMENT 

1. Carver press  

2. Thermostatically controlled electric heat plates 

3. Press plates:  aluminum, stainless steel and cardboard 

4. Acetate plates 5x6" grade GG clear extruded 

5. Microfiche reader 

6. Fish age data sheets (card type AG1) 

7. Dissecting binocular microscope w/stage luminator 

8. Scale sample envelopes 

9. Acetate scribing tool 

10. Paper cutter (heavy duty) 

11. Timer 

12. Dissecting tools, examining dishes 
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2.2 SAMPLE PREPARATION – ACETATE IMPRESSIONS 

1. Select scale samples to be aged from the master scale envelop storage file using the 
program specific stratified random sample plan.  Indicate on the printout which 
samples have been removed from the file for processing. 

2. Number the scale envelopes in the upper right hand corner with the numbers 1 
through 10 and process each lot of ten separately. 

3. Prepare the acetate plate (5x6") by dividing it into ten equal 1x3" slides with a 
scribing tool.  In the outside corner of each slide, scribe the numbers 1-10 
consecutively. 

4. Prepare the press plates in order from the outside to inside:  aluminum - cardboard - 
stainless.   

5. Clean foreign material (dust etc.) from the acetate plate and place it on top of 
stainless plate.   

6. Tease scales from the envelope #1 and put the scales into an examining dish. 

7. Examine the scales under low power.  Select 5 or 6 non-regenerated, symmetrical 
scales and return the unused scales to the scale envelope.  If all scales are 
regenerated, record the sample number, FISH_ID and Scale Use Code=5 in the QC 
log. 

8. Place the selected scales on acetate slide #1 in a single row with all scales oriented in 
same direction.  The sculptured side of each scale (convex surface) faces the acetate 
plate. 

9. Repeat step 6 through 8 for the remaining lot of ten scale samples. 

10. Carefully place the top press plates directly on the scales in reverse order of step 4 
(Note:  the stainless steel plate is always next to the acetate plate) 

11. Turn the heating elements in the Carver Press on and adjust the temperature (if not 
preset) to 200°F. 

12. Place the "sandwiched" acetate plate in the carver Press, pump the press to a pressure 
of 5000 lbs., and set the timer for 5 minutes. 

13. After 5 minutes of pressing, remove the acetate sandwich from press and separate the 
plate.  Allow the exposed acetate to cool on the bottom stainless plate (do not attempt 
to lift the acetate off the bottom stainless plate while hot). 

14. When the acetate plate is cool, remove the scales from the individual slides and 
return scales to their original scale envelopes. 

15. Cut the acetate plate into the ten individual 1x3 inch slides, and place the slides into 
their respective scale envelopes. 
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2.3 SAMPLE ANALYSIS 

1. Remove the acetate slide from the scale envelope and place it in a microfiche reader 
under high power (46x).  Record the microfiche reader number so the appropriate 
calibration factor can be applied to the scale radius measurements.  Examine each 
scale impression on the slide for the presence of annuli. 

2. Select a symmetrical, non-regenerated scale impression for scale radius length 
measurements.  Place the ruled metric scale of the AG1 card on the microfiche screen 
and align the zero with the center of the scale's focus.  The metric scale of the AG1 
card should run from the focus approximately through the center of the scale's 
anterior field. 

3. Holding the AG1 card in position on the screen as described in 2 above, place a mark 
on the metric scale at each annulus and at the anterior edge or scale radius (SR). 

4. If scale radius is greater than 200 mm, place a ruler alongside the AG1 card to retain 
the same line and move the AG1 card up the screen to determine the total scale 
radius.  Record SR on the AG1 card. 

5. Remove the AG1 card from the screen and label each mark as follows:  A1, A2...Ax, 
for annulus 1, 2 etc.; and SR for the scale radius if ≤200 mm. 

6. Read the measurements for each mark and record the data on the AG1 card.  

7. Striped bass birth date in the Hudson River is defined as 1 June.  Record the age in 
years as the number of annuli present.  Do not count the annulus in formation on the 
edge of a scale from a fish captured prior to 1 June. 

8. Record the sample and sample processing information as per Section V-4.2. 

9. Indicate the scale impression that was used for radius measurements by placing an 
arrow on the acetate slide below the scale impression using a permanent marker. 

10. Return the acetate slide to original scale envelope. 

3.0 CONTINUOUS SAMPLING PLAN FOR AGE ANALYSIS OF STRIPED BASS 
SCALES 

A continuous sampling plan providing an AOQL of 4% for age analysis of striped bass will be used 
(Table V-1).  Sample passes QC inspection if the 2nd or 3rd independent reading agrees with the 
original.  Sample fails if 2nd and 3rd independent readings agree and are different from original.  If 
all independent readings vary, the sample constitutes a failure and "best" age resolved or age is left 
unassigned.  Each person aging a striped bass will complete an AGI card and code the QC variable as 
per Section V-4.2. 
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Table V-1. Task Specific Application of Continuous Sampling Plan V for Striped Bass Age 
Analysis. 

Task CSP-V Tolerance QC Sample 

 i  f  x   
Aging 24 1/10 8 2nd or 3rd reading one scale in agreement 

with original 
sample 

 

4.0 DATA HANDLING – STRIPED BASS AGE AND GROWTH 
All completed data sheets are reviewed for completeness and legibility by the person who originally 
entered the data.  Data sheets are then transferred to the Laboratory Operations supervisor for quality 
control checks. 

The AG1 card type data sheet is used for striped bass age and growth data (Figure V-1). 

4.1 LABORATORY DATA SHEET CODING INSTRUCTIONS 
Coding instructions for each laboratory card type are given below.  Definitions for each variable and 
corresponding codes for each variable can be found in the Con Edison Data Dictionary.  All entries 
should be made neatly with only one symbol per data block.  The individual whose initials are entered 
on the data sheet is responsible for assuring the legibility of all entries. 

All limiting values, tolerances, and precision limits are described or referenced in the preceding and 
following sections.  All codes and variables are described in detail in the Con Edison Data Dictionary.  
The term "enter" appears in the data sheet coding instructions for all variables which require review 
of the data dictionary for appropriate codes.  The term "record" indicates no further information is 
required in order to complete the coding.  The abbreviation N/A means the variable is not applicable 
to this study and is not entered or recorded. 

4.2 SOURCE CARD TYPE AG1 

Source Card Type AG1 (Figure V-1) is used to record striped bass age and growth data. 

 

VARIABLE NAME INSTRUCTIONS 
YEAR Record year of sample collection 
SOURCE CARD TYPE Preprinted AG1 
QC QC =  blank = original 1st reading 

 1 = QC each reading 
 2 = resolve 3rd reading 

TASK_CD Enter field task code from which sample originated 
RIV_AREA N/A 
SAMPLE Record field sample number from which sample originated 
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VARIABLE NAME INSTRUCTIONS 
TAXON Preprinted 30 for striped bass 
FISH_ID Record FISH_ID from scale envelope 
INITIALS Record employee number of person entering data 
PROC_DT Record date (month/day/year) the sample was processed 
LENGTH Record length of fish from scale envelope 
WT N/A 
AGE Record age of fish 
SR Record scale radius x 46, to the nearest mm 
AN1-AN11 Record scale radius at ANNULUS 1 x 46, at ANNULUS 2 x 46, etc. 

 

 
 

 
 
Figure V-1. Laboratory age and growth data sheet used for the Hudson River Striped Bass 

Program 

 

 



VI-1 
2011-12 Striped Bass/Atlantic Tomcod SOP November 2010 

 
 

22800 Striped Bass-Tomcod 2011-12 SOP.doc 10/18/2011 Normandeau Associates, Inc. 

SECTION VI. WATER QUALITY SAMPLING FOR HUDSON RIVER 
STRIPED BASS AND ATLANTIC TOMCOD PROGRAMS 

1.0 WATER QUALITY SAMPLING REQUIREMENTS 

1.1 GEAR REQUIREMENTS 

Conductivity and temperature measurements:  YSI Model 85 Handheld Oxygen, Conductivity, 
Salinity and Temperature System or the YSI Professional Plus (in situ).   

1.2 YSI MODEL 85 HAND HELD OXYGEN, CONDUCTIVITY, SALINITY, AND 
TEMPERATURE SYSTEM 

1.2.1 Maintenance 

1.2.1.1 Maintain the Model 85 handheld water quality system as described in the YSI Model 85 
operation manual in Appendix 2. 

1.2.2 Calibration 

1.2.2.1 Perform daily calibration of the YSI Model 85 handheld water quality system as described in 
the YSI Model 85 operations manual in Appendix 2. 

1.3 YSI  PROFESSIONAL PLUS OXYGEN, CONDUCTIVITY, SALINITY AND TEMPERATURE 
SYSTEM 

1.3.1 Maintenance 

1.3.1.1 Maintain YSI Professional Plus as described in the YSI Professional Plus manual in 
Appendix 3. 

1.3.2. Calibration 

1.3.2.1 Perform daily calibration of the YSI Professional Plus as described in the YSI Professional 
Plus manual in Appendix 3. 

1.4 SAMPLE COLLECTION 

Water quality samples will be taken one foot below the surface and one foot above the bottom for 
each trawl or box trap sample.   

Temperature will be recorded to the nearest 0.1°C, and conductivity to the nearest appropriate units 
relative to the scale factor in μS/cm.   
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SECTION VII. LABORATORY STANDARD OPERATING PROCEDURES 
FOR THE HUDSON RIVER ATLANTIC TOMCOD 
PROGRAM 

1.0 INTRODUCTION 

Atlantic tomcod from one sample per week for each Box Trap Survey standard trap site (Table VII-1) 
and from several randomly selected tomcod trawl samples totaling about 100 fish per week (Section 
II) will be taken to the field laboratory alive in buckets of river water for processing to obtain stock 
assessment data.  The M2 and C1 card types of the field data sheet will be computer generated from 
the SA1 laboratory stock assessment data sheet that is completed by lab personnel for samples taken 
from box trap standard stations and trawl biocharacteristics samples.  A sample is defined as the 
entire catch of tomcod from one sample collection effort.  A minimum of ten fish is desired for a 
sample; however, should samples of ten fish not be available, smaller samples may be used as the end 
of the weekly sampling period approaches.   

 
Table VII-1. Atlantic Tomcod Survey Standard Box Trap Sites 

River Mile Site Location 

25 East Irvington1 

36 East Croton Yacht Club 
41 East King’s Marina1 

51 East Garrison Yacht Club1 

51 West West Point 
56 West Cornwall Yacht Club 
71 West Milton – Shell Oil Dock1 

 

1  New or alternate station used in 2002-2003 for the first time.  If more than one trap is fished at a given 
location for these new or alternate standard stations, select the laboratory sample from the trap with 
the largest catch on the day the lab sample is taken from that location. 

 

1.1.1 Ovaries to be used for fecundity estimates are obtained from 1 December until 15 ovaries per 
length group are obtained or suitable females are no longer available.  Only ovaries from Atlantic 
tomcod in ripe, or approaching ripe condition with no evidence of egg loss should be used (see 
Section 2.3).  These ovaries are principally obtained from box trap biocharacteristics samples and 
supplemented as needed from trawl catches or other box trap samples at the discretion of the 
Laboratory Supervisor.  Individual ovaries are removed from the fish and preserved in 10% buffered 
formalin.  The fecundity samples are processed no earlier than one month after collection. 
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2.0 SAMPLE PROCESSING FOR ATLANTIC TOMCOD 

2.1 ATLANTIC TOMCOD LENGTH, WEIGHT, SEX AND SEXUAL CONDITION 

Tomcod from box trap samples are placed in a container filled 1/4 to 1/3 full of water and may, at the 
discretion of the technician, have sufficient MS-222 to over-anesthetize the fish.  Lab processing 
should occur within 6 hrs of capture.  If delayed for more than 6 hrs and less than 24 hrs from time of 
capture, the catch should be refrigerated; if delayed more than 24 hrs from time of capture, the catch 
should be frozen.  Fish are processed by sample, individual specimens in the sample are processed as 
follows: 

 All fish are analyzed, and the total length (nearest mm), weight (nearest 0.1 g), sex and sexual 
condition for each specimen is determined. 

 All tomcod must be checked for tags, tag wounds, and finclips.  All recaptures and suspected 
recaptures are frozen in a labeled (sample ID number, and collection date) container and 
saved for verification.  Recaptured fish are coded as REL_REC = 2 (within program) or 
REL_REC = 5 (from previous programs).  The alive/dead status at the time of capture is 
assumed to be A_D = 1 (alive) unless specifically noted otherwise on the field data sheet. 

2.1.1 Atlantic Tomcod Sexual Condition Criteria 

LABEL CODE DESCRIPTION 
Ripe 1 Adult in spawning condition - gonads well developed but no milt or 

eggs extruded upon application of pressure to gonadal area.  Will 
spawn in current season. 

Ripe and 
Running 

2 Adult prepared to spawn immediately; expulsion of eggs or milt 
from body with little provocation. 

Partially 
Spent 

3 Sexual products partially discharged; gonads somewhat flaccid as 
opposed to the firmness of a developing gonad.  Genital aperture 
usually inflamed, some hemorrhaging evident. 

Spent 4 Applied to adult specimens at completion of spawning activity.  The 
sexual products have been discharged - genital aperture usually 
inflamed and hemorrhaging present.  The gonads have the 
appearance of deflated sacs, the ovaries usually containing a few 
leftover eggs in a state of reabsorption and the testes have some 
residual sperm.  Ovarian walls will become leathery. 

Immature 5 A specimen which is either male or female, but too young to spawn 
(sub-adult).  Transparent or pinkish gonads, not developed. 

Resting 6 Applies to adult fish with underdeveloped gonads. 
Developing 7 Applicable to sub-ripe fish heading into spawning season.  Testes 

are opaque and reddish to reddish white.  Ovaries may appear 
orange and eggs visible to the naked eye, granular, and whitish to 
orange-reddish.  May or may not spawn.   

Mature 8 N/A 
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LABEL CODE DESCRIPTION 
Not 
Examined 

9 N/A 

2.2 ATLANTIC TOMCOD AGE 

 Tomcod ≤150 mm are considered age 1 fish and their otoliths are not examined. 

 All tomcod >150 mm are aged by examining their otoliths and counting the number of 
margins where clear areas change to opaque. 

 The otoliths are removed and placed on a dark background with a few drops of water or 
alcohol. 

 The number of opaque rings (using reflected light) is counted and the age is determined.  The 
otolith may be examined with or without the aid of a low power microscope depending upon 
the clarity of the rings. 

 Alternatively, the otolith may be removed, and read wet with transmitted light.  The number 
of translucent rings is counted and the age determined. 

 Tomcod caught on or after 1 December and until the time of annual growth ring formation, 
are aged as the number of rings present.  From the time of annual ring formation through 
November, the age is equal to the number of rings, opaque or translucent, less one. 

 Quality control inspection is performed at the time of original age determination. 

 Otolith samples inspected for QC and all samples from fish determined to be Age 3 or older 
are saved in scale envelopes labeled with sample number and fish ID number. 

2.3 ATLANTIC TOMCOD FECUNDITY 

2.3.1 Ovary Samples 

Ovaries to be used for fecundity estimates are obtained from 1 December until: 

 fecundity quotas are filled, or 

 suitable females are no longer available. 

These ovaries are principally obtained from box trap biocharacteristics samples.  Ovaries from other 
sources (e.g. otter trawls) will be considered for fecundity purposes only if box trap catches fail to 
provide necessary samples.  Seasonal fecundity quotas are 15 ovaries per length group (refer to Table 
III-3 for length group definitions).  Individual ovaries are processed as follows: 

 Females selected for fecundity purposes should be ripe or approaching ripe running condition 
and show no evidence of egg loss (i.e., reddened genital pore with or without extruded 
ovarian tissue - highly vascular translucent tissue). 

 Length, weight, sex, sexual condition, and age are determined for each specimen from which 
a fecundity sample is obtained. 
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 Ovaries are removed by holding the female over a container and cutting the abdominal wall, 
using caution not to cut the ovary. 

 The ovary and all loose ova are placed in a labeled (Individual Fish ID number, species code, 
and date of fish collection) container. 

 The ovary wall is ruptured in several areas, and sufficient buffered formalin is added to cover 
the eggs with 1 to 1.5 in. of fluid. 

 The sample is shaken several times during the first several hours to facilitate preservation. 

2.3.2 Atlantic Tomcod Fecundity Estimate 

The following procedures are followed to determine Atlantic tomcod gonad weights and number of 
eggs per gonad: 

 Place sample in a fine mesh sieve and wash gently to remove preservative and ovarian tissue 
other than eggs. 

 Scrape sample onto filter paper, place filter paper onto paper towels and allow to drain for 
five minutes. 

 Place a clean petri dish onto a balance and tare balance to zero.  This zero reading must be 
confirmed by a second independent party.  The two must agree that the balance reads exactly 
zero or the procedure is repeated until agreement is reached. 

 The egg mass is placed on the tared petri dish and total egg mass weighed to the nearest 0.01 
g. 

 The petri dish containing the egg mass is then removed from the balance and a second person 
immediately reweighs it.  This second reading must be within ±0.02 g or ±3% of the first 
reading, whichever is greater. 

 Percent difference is determined with the following equation: 

WtQC
xWtQCWtOriginalDifference 100% −

=  

 If the second reading is not within tolerance of the first, a third person repeats the weighing 
procedure.   

 If the third reading is within tolerance of the first, use the first reading.  If the third reading is 
within tolerance of the second, use the second reading and revise the data appropriately.  If 
the third reading is not within tolerance of the first or second, return the entire sample to its 
container and reanalyze after balance has been examined for possible malfunction. 

 When an acceptable gonad weight has been obtained, a second clean petri dish is placed on 
the balance and the balance tared to read zero.  This zero reading must be confirmed by a 
second independent party.  The two must agree that the balance reads exactly zero or the 
procedure is repeated until agreement is reached. 
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 A subsample of approximately 2 g is immediately removed from the egg mass and weighed 
in the second petri dish to the nearest 0.01 g. 

 The petri dish containing the subsample is then removed from the balance and a second 
person immediately reweighs it.  This second reading must be within ±0.02 g or ±3% of the 
first reading, whichever is greater.  Percent difference calculations and corrective action steps 
are the same as were used for total gonad weight. 

 The number of eggs in the subsample are counted and recorded.  Portions of eggs judged to 
be 50% or more of a whole egg are counted. 

2.4 FINCLIP OR VISUAL IMPLANT TAG VERIFICATION FOR ATLANTIC TOMCOD 

Atlantic tomcod samples preserved for mark verification are recorded in a log as they are processed 
(card type MR1).  Information recorded in the log includes the sample number, date of collection, 
initials of the individual that processed the sample, the date of processing, and the number of 
specimens of each species examined. 

2.4.1 If suspected finclip recaptured Atlantic tomcod are taken to the lab, all specimens in a sample 
are carefully examined and a decision is made as to whether each fish is a recapture based on the 
presence of one or more clipped fins.  All fish with clipped fins will be carefully examined for the 
presence of visual implant tags in the vicinity of the right eye, right operculum or right pectoral fin.   

All questionable finclips are examined by at least two persons until agreement is reached. 

The ideal finclip has a straight clean margin with all rays and spines cut.  Departures from this 
condition are handled as follows using a binocular microscope. 

If many rays are cut evenly but some are uncut, the clip is considered to be a valid (verified) clip. 

If one or more fins are eroded or membranes between the rays are missing, the fin is probably 
diseased and is not counted as a clip. 

Regenerated fins have each ray bending at a point that is in line with adjacent rays (as rays regenerate, 
they rarely grow back straight and may bend in any direction).  A regenerated fin is counted as a valid 
finclip. 

Often, many fins on one fish will appear regenerated, any such questionable finclip is not counted. 

Fins that are partially or totally absent, but obviously not a result of clipping are considered to be 
anomalies or "no clips". 

A missing fin is counted as a "no clip" when an injury is apparent, i.e., some flesh around it is also 
damaged or absent. 

2.4.2 During sample processing, all fish are sorted by classification (verified recapture from the 
present or previous programs, visual implant tag, no clip) and the data are recorded.  All fish greater 
than 150 mmTL are aged by otolith determination.  REL_REC codes are assigned as follows: 

REL_REC = 2 for verified, valid cross-gear or same gear recapture, i.e. a fish released in box traps in 
the current program and caught in a trawl sample from the current program or released in box traps 
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and caught in box traps during the current program.  Be sure to record the visual implant tag number 
if a tag is found. 

REL_REC = 5 for a verified, valid tomcod that was released during prior programs and recaptured 
during the current program.  These fish must be Age 2 or older and (if finclipped) have an old verified 
clip, perhaps with some fin regeneration, or a visual implant tag color from the previous year’s 
program.  Be sure to record the visual implant tag number if a tag is found. 

REL_REC = 9 for suspected cross-program, same gear or cross-gear recapture which is found to have 
a damaged or anomalous fin or fins and is therefore not a valid recapture.  Do not fill in a MARK_CD 
for these fish. 

REL_REC = 8 is not used. 

Individual specimens are identified by their Sample and Fish ID number from the field M2 card and 
their otoliths saved in a labeled envelope for QC purposes. 

2.4.3 All visual implant recaptured tomcod are examined to verify and record the tag color (mark 
code) and legend. 

PRESENCE AND DEGREE OF LIVER TUMORS IN ATLANTIC TOMCOD 

During the 2001-02 program we began examining Atlantic tomcod for the presence and degree of 
neoplasia (liver cancer) by gross external examination of the liver by looking for tumors.   

2.5.1 Atlantic Tomcod Liver Tumor Classification: 

CODE DESCRIPTION 

1 Normal with no visible lesions 

2 Small (1-5 mm diameter) clear or light gray lesions on surface of liver 

3 Larger, often multi-nodular, dark legions of varying size 

2.6 9M TRAWL BIOCHARACTERISTICS SAMPLE PROCESSING 

Length, weight, age, sex and sexual condition are determined for all tomcod from the weekly otter 
trawl biocharacteristics sample using the procedures described above in Sections 2.1 and 2.2. 

2.6.1 Fecundity is not usually determined for Atlantic tomcod from otter trawl biocharacteristics 
samples, although these fish may, at the discretion of the laboratory supervisor, be used to fill the 
sample quotas (see Section 2.3). 

3.0 SAMPLE HANDLING AND PRESERVATION 
All fecundity samples are taken to the laboratory.  Once the data for length, weight, sex, and sexual 
condition have been obtained and QC completed, those specimens are disposed of in an acceptable 
manner.  Ovaries for fecundity data are preserved in buffered 10% formalin.  Samples are shaken 
several times during the first several hours to facilitate preservation.  These samples must be stored 
for at least one month in buffered 10% formalin before processing can begin.  After analysis, the 
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subsample, including all ovarian tissue and eggs, is placed in a small container filled with 10% 
buffered formalin and labeled with date of capture and fish identification number.  The subsample 
container is placed with the complete gonad in the original sample container and stored for QC 
inspection.  Otolith samples inspected for QC and all samples determined to be age 3 or older are 
saved in labeled scale envelopes. 

4.0 DATA HANDLING – LABORATORY DATA 
All completed data sheets are reviewed for completeness and legibility by the person who originally 
entered the data.  Data sheets are then transferred to the Field Operations supervisor for quality 
control checks. 

The following data sheets are used for Laboratory Tasks: 

CARD TYPE TASK 
SA1 Atlantic tomcod stock assessment(length, weight, age, sex)(Figure VII-1) 
ED2 Atlantic tomcod fecundity(fecundity)(Figure VII-2) 
MR2 Mark/Recapture verification (age, length, mark code) (Figure VII-3) 

4.1 LABORATORY DATA SHEET CODING INSTRUCTIONS 

Coding instructions for each laboratory card type are given below.  Definitions for each variable and 
corresponding codes for each variable can be found in the Con Edison Data Dictionary.  All entries 
should be made neatly with only one symbol per data block.  The individual whose initials are entered 
on the data sheet is responsible for assuring the legibility of all entries. 

All limiting values, tolerances, and precision limits are described in detail in the Con Edison Data 
Dictionary.  The term "enter" appears in the data sheet coding instructions for all variables which 
require review of the data dictionary for appropriate codes.  The term "record" indicates no further 
information is required in order to complete the coding.  The abbreviation N/A is not applicable to 
this study and is not entered or recorded.   

4.2 SOURCE CARD TYPE SA1 

Source Card Type SA1 (Figure VII-1) is used to record stock assessment data for Atlantic tomcod. 

VARIABLE NAME  INSTRUCTIONS 
YEAR Record year of sample collection 
SOURCE CARD TYPE Preprinted SA1 
TASK_CD Enter field task code from which sample originated (BOX TRAP=43 

TRAWLS=53) 
SAMPLE Record field sample number from which sample originated 
TAXON Preprinted as taxon 32 
INITIALS Record employee I.D. number of person recording the data 
PROC_DT Record date (mo/day/yr) the sample was processed 
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Figure VII-1. Card Type SA1 Atlantic Tomcod Stock Assessment Data Sheet for the Hudson River 

Atlantic Tomcod Program 
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VARIABLE NAME  INSTRUCTIONS 
LG N/A 
N_MALES_LG1-8 N/A (determined by computer) 
N_TOTAL_LG1-8 N/A (determined by computer) 
  
FISH_ID Record assigned identification number from M2 field card 
PM Enter appropriate code for preservation method: 

 1 = fresh 
 2 = refrigerated 
 3 = frozen 
 4 = formalin 
 5 = other 

LENGTH Record total length in millimeters 
LM Enter appropriate code for method of length measurement used 

(Prepunched as 1 for total length) 
WEIGHT Record weight in grams to the precision specified in the laboratory 

operations standard operating procedures 
SEX Enter appropriate code for sex: 

 1 = male 
 2 = female 
 3 = not examined 
 7 = examined but unable to identify 
 8 = hermaphrodite 

SEX_COND Enter appropriate code for sexual condition (Section 2.1.1) 
AGE Record age of subsampled fish 
A_D Assumed to be 1 unless the field data says otherwise 
SEX-SUB N/A 
LIVER Enter the appropriate liver tumor classification (Section 2.5.1) 

 1 = normal with no visible lesions 
 2 = small (1-5 mm diameter) clear or light gray lesions  
 3 = larger, often multi-nodules, dark lesions of varying size 

PARASITES Enter the appropriate code describing the degree of external parasitic 
infestation 
  2 = no external parasites observed 
  3 = light, 1 to 5 external parasites 
  4 = moderate, 6 to 20 external parasites 
  5 = heavy, >20 external parasites 
 blank = not examined 

GONAD Enter code indicating availability of gonad for secondary processing: 
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VARIABLE NAME  INSTRUCTIONS 
 1 = gonad collected for fecundity processing 
 3 = gonad sample not collected 

REL_REC Enter appropriate release/recapture code 
MARK_CD Enter mark code for the type of tag or finclip used 
TAG_N Enter the appropriate visual implant tag number if the tag is present 
GONAD Record weight in grams of gonads (male and female fish) 

4.3 SOURCE CARD TYPE ED2 

Source card type ED2 (Figure VII-2) is used to record Atlantic tomcod fecundity data. 

VARIABLE NAME INSTRUCTIONS 
YEAR Record year of sample collection 
SOURCE CARD TYPE Preprinted ED2 
TASK_CD Enter 43 for box traps or (rarely) 53 for trawls 
RIVER AREA N/A 
SAMPLE Record sample number from which fish was taken 
FISH_ID Record fish ID number from SA1 data sheet 
TAXON ENTER 32 for Atlantic Tomcod 
INITIALS Record last three digits of employee number of person performing 

measurements 
PROC_DT Record date (mo/day/yr) the same was processed 
GONAD_WT Record weight of entire gonad to nearest 0.01 g 
OVSUB_WT Record weight of ovary subsample to nearest 0.01 g 
EGSUB_CT Record the number of eggs counted in the ovary subsample 

4.4 SOURCE CARD TYPE MR2 

Source card type MR2 (Figure VII-3) is used to verify suspected recaptured Atlantic tomcod. 

VARIABLE NAME INSTRUCTIONS 
YEAR Record year of sample collection 
SOURCE CARD TYPE Preprinted MR2 
PROC_DT Record the date (mo/day/yr) when the fish was evaluated as a possible 

recapture 
TASK_CD Enter 43 for Atlantic tomcod box trap survey, 53 for trawling 
SAMPLE Record field sample number from which sample originated 
FISH_ID Record assigned fish identification number from M2 field card 
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VARIABLE NAME INSTRUCTIONS 
REL_REC Enter appropriate release/recapture code: 

 2 = same year recapture 
 5 = prior year recapture 
 9 = not a valid fin clip 

MARK_CD Enter appropriate finclip mark code for Atlantic tomcod if the fish is a 
valid recapture 

TAXON Preprinted taxon code = 32 
LENGTH Record the total length of each fish in millimeters 
LM Preprinted as 1 for total length 
WEIGHT Record the weight to the nearest 0.1 g 
AGE Record the age for all verified recapture fish 
SEX Enter the sex of all verified recapture fish 
SEX_COND Enter appropriate code for sexual condition (Section 2.1.1) 
LG Enter the appropriate length group (1-8) for all Atlantic tomcod  
CT_CLIPS Preprinted as 1 for the number of Atlantic tomcod recaptured with the 

specified MARK_CD.  NOTE:  This is always 1 because individual 
fish are assigned unique ID numbers 

INITIALS Record the employee number of person verifying possible recaptured 
fish 

TAG_N Enter the appropriate visual implant tag number if the tag is present 
TAG_COND Enter the code for the condition of the visual implant tag insertion site 

for REL_REC = 2 or 5 Atlantic tomcod: 
 1 = Healed tag insertion 
 2 = Infected tag insertion 

BLIND Enter the code for the condition of each REL_REC = 2 or 5 Atlantic 
tomcod with respect to blindness: 
 1 = blind in one eye 
 2 = blind in both eyes 

blank = not present 
FUNGUS Enter the code for the condition of each REL_REC = 2 or 5 Atlantic 

tomcod with respect to body fungus (lymphocystis): 
 1 = fungus on part or all of one side of body 
 2 =fungus on part or all of both sides of body 

blank = not present 
  



VII-12 
2011-12 Striped Bass/Atlantic Tomcod SOP November 2010 

 
 

22800 Striped Bass-Tomcod 2011-12 SOP.doc 10/18/2011 Normandeau Associates, Inc. 

 
 
Figure VII-2. Laboratory fecundity data sheet for the Hudson River Atlantic Tomcod Program 
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Figure VII-3. Card Type MR2, Atlantic Tomcod Survey Visual Implant Tag and Finclip 
Verification Data Sheet for the Hudson River Atlantic Tomcod Program 
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VARIABLE NAME  INSTRUCTIONS 
FINROT  Enter the code for the condition of each REL_REC = 2 or 5 

Atlantic tomcod with respect to fin rot: 
 1 = fin rot on caudal (tail) fin 
 2 = fin rot on pectoral fin(s) 
 3 = fin rot on pelvic fin(s) 
 4 = fin rot on anal fin 
 5 = fin rot on dorsal fin(s) 
 6 = multiple fins 

blank = not present 
STRESS Enter the code for the condition of each REL_REC = 2 or 5 Atlantic 

tomcod with respect to stress: 
 1 = net rash (external body abrasion) 
 2 = crushed or cut 
 3 = handling stress 

blank = none present 
OTHER Enter the code for the condition of each REL_REC = 2 or 5 Atlantic 

tomcod with respect to other observed factors relating to poor 
condition that are not already coded: 
 1 = if other injury is present, describe injury in COMMENTS 
 

5.0 QUALITY CONTROL FOR ATLANTIC TOMCOD SAMPLE PROCESSING 
The quality control plan is applied on an individual processor basis.  Each processor will start each 
task at a 100% inspection starting level.  All quality control determinations are performed by a second 
observer, independent from the original determination. 

5.1 TOTAL LENGTH, WEIGHT, SEX AND AGE DETERMINATION QUALITY CONTROL 

Total length, weight, sex and age determination data are verified following initial processing with the 
following quality control procedures: 

 100% of each processor's samples are reanalyzed until "i" consecutive samples are found to 
be within acceptable tolerance (Table VII-2). 

 When "i" consecutive samples are found free of defects, a fraction "f" of the processor's 
samples are reanalyzed (Table VII-2).  All samples to be reanalyzed are selected at random. 

 Frequency "f" inspection continues and a count is kept of the number inspected.  If a sample 
is encountered which exceeds acceptable tolerance before "i" samples have been reanalyzed, 
100% inspection is reestablished and the QC plan is restarted at the beginning. 
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 If "i" reanalyzed samples at frequency "f" inspection are found to be within acceptable limits, 
inspection continues at frequency "f" until a defective sample is encountered. 

 When this defective sample is encountered, the next "x" samples are reanalyzed. 

 If any of these "x" samples are found defective, 100% inspection is immediately invoked and 
the QC plan is restarted at the beginning. 

 If no defective samples are found in the "x" samples, inspection reverts back to frequency "f" 
inspection and a count is kept of the number inspected.  If no defective samples are found in 
"i" reanalyzed samples inspection continues at "f". 

 If, however, a second defective sample is found prior to finding "i" acceptable reanalyzed 
samples, 100% inspection is invoked and the QC plan is restarted at the beginning. 

Table VII-2. Task Specific Application of Continuous Sampling Plan for the Atlantic Tomcod 
Survey. 

Laboratory Task QC Plan i f x Tolerance 
QC Sample 
Definition 

Total Length CSP-V 21 1/15 7 ±1mm when ≤34mm TL 
±3% when ≥34mm TL 

One fish 

Weight CSP-V 21 1/15 7 ±0.1g when ≤5g 
±3% when ≥5 g 

One fish 

Sex Determination CSP-V 21 1/15 7 ±0 One fish 
Age Determination CSP-V 21 1/15 7 ±0 One fish 

 

i = number of consecutive samples reanalyzed and found to be acceptable 
f = fraction of a processor's samples which are reanalyzed following 
  acceptance of "i" consecutive samples 

5.1.1 Acceptance/Rejection Procedures 

Tolerance criteria are presented in Table VII-2.  Procedures for determining acceptable quality 
control comparisons are as follows: 

 If the original and QC values are within tolerance, the original value is considered acceptable.  
To calculate percent difference, use the following equation: 

QC
xQCOriginalDifference 100% −

=  

 If the original and QC values are not within tolerance, a resolution is required. 

Discrepancies are resolved by a third observer, independent from all previous determinations.  The 
only exception to this rule is that discrepancies in age determinations are resolved by the original and 
QC processors.  If no resolution can be reached, a third person is consulted for resolution.  The 
following procedures apply: 

 If the original and resolution values are within tolerance, the original value is considered 
acceptable.  To calculate percent difference, use the following equation: 
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solution
xsolutionOriginalDifference

Re
100Re% −

=  

 If the original and resolution values are not within tolerance, but the resolution and QC values 
are within tolerance, the original value is considered unacceptable and replaced with the QC 
value. 

 If agreement within tolerance cannot be reached, the data are voided and are not considered 
either pass or fail.  A replacement sample is selected for inspection from the same lot. 

 Data found to be unacceptable are replaced with the correct data. 

 QC and resolution data are entered in a task specific log. 

5.2 GONAD WEIGHT, SUBSAMPLE WEIGHT AND TARE QUALITY CONTROL 

Gonad weight, subsample weight and tare determinations are 100% inspected.  Inspection is 
performed immediately after the original determination as described in Section VII-2.3.2.  Acceptable 
tolerances are: 

 
Task Tolerance QC Sample Definition 
Gonad Weight ±0.02 g when ≤1 g  

±3%when >1 g 
Each gonad 

Subsample Weight ±0.02 g when ≤1 g 
±3% when >1 g 

Each subsample 

Tare ±0 Each tare 
 

Percent difference is determined using the following equation: 

WtQC
xWtQCWtOriginalDifference 100% −−

=  

5.2.1 Acceptance/Rejection Procedures 

The following resolution procedures apply: 

 The first and second tare readings must agree that the balance reads exactly zero or the 
procedure is repeated until agreement is reached. 

 If the second gonad weight or subsample weight reading is not within tolerance of the first, a 
third person repeats the weighing procedure. 

 If the third reading is within tolerance of the first, use the first weight.  If the third reading is 
within tolerance of the second, use the second reading and revise the data appropriately.  If 
the third reading is not within tolerance of the first or second, return the entire sample to 
container and reanalyze after the balance has been examined for possible malfunction. 
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5.3 FECUNDITY ANALYSIS QUALITY CONTROL 

5.3.1 Fecundity 

 Fecundity subsample counts are verified after initial processing with the following quality 
control procedures: 

 100% of each processor's samples are reanalyzed until 10 consecutive samples are found to 
be within "10% of the original ovary count.  A sample is one ovary. 

 When 10 consecutive samples are found free of defects, one sample selected at random from 
each set of 10 of the processor's samples is reanalyzed. 

 The 1 in 10 inspection frequency continues until a sample is encountered which exceeds 
acceptable tolerance.  When this occurs, 100% inspection is reestablished and the QC plan is 
restarted at the beginning. 

5.3.1.1 Fecundity Acceptance/Rejection Procedures 
Tolerance criteria are "10% difference between the original, QC or resolution counts.  Procedures for 
determining acceptable quality control comparisons are as follows: 

 If the original and QC counts are within "10%, the original count is considered acceptable.  
To calculate percent difference, utilize the following equation: 

CtQC
xCountQCCtOriginalDifference 100% −−

=  

 If the original and QC counts are greater than "10%, a resolution is required. 

Resolutions are performed by a third observer, independent from all previous determinations.  The 
following procedures apply: 

 If the original and resolution counts are within "10%, the original count is considered 
acceptable.  To calculate percent difference, utilize the following equation: 

Ctsolution
xCtsolutionCtOriginalDifference

Re
100Re% −−

=  

 If the original and resolution counts are not within "10%, but the resolution and QC counts 
are within "10%, the original count is considered unacceptable and replaced with the QC 
count. 

 If agreement within "10% cannot be reached, the sample fails but an average of the three 
counts is used for data purposes. 

 Data found to be unacceptable are replaced with the corrected data. 

 QC and resolution data are entered in a task specific log. 
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5.4 ATLANTIC TOMCOD FINCLIP OR VISUAL IMPLANT TAG VERIFICATION QUALITY 
CONTROL 

All Atlantic tomcod mark verification samples and the data presented on the MR1 card type are 
subjected to a 100% reinspection by the laboratory supervisor.  Any discrepancies are resolved by a 
third independent party. 

6.0 SAMPLE STORAGE 

6.1 BOX TRAP SAMPLES 

All box trap samples received by the field laboratory should be processed within six hours of 
collection.  If samples cannot be processed within six hours but can be processed within 24 hours, 
they are refrigerated.  If samples must wait greater than 24 hours, they are frozen.  Once the samples 
have been processed, they are disposed of in a sanitary manner. 

6.2 FECUNDITY SAMPLES 

Fecundity samples are stored for a minimum of one month at the field laboratory until processed.  
After analysis the complete gonad and a small container with the subsampled portion of the gonad are 
placed in 10% formalin and stored at the laboratory until the final report is accepted by the client.  
Once the report is accepted, the fecundity samples are transferred to the Quality Assurance 
Department for long term storage and eventual disposal. 

7.0 EQUIPMENT CALIBRATION 

7.1 A&D PRECISION ELECTRONIC BALANCE 

Precision and accuracy of the balance is checked annually by Normandeau's Standards Laboratory.  
Calibration of the balance is checked before each daily use in the following manner: 

 The balance's zero is checked and adjusted if necessary. 

 Weigh the 1 g, 10 g, 50 g, and 100 g class S weights. 

 A record is kept of all precision and accuracy tests, daily calibration checks, maintenance and 
repairs including dates activity was performed and initials of individual performing activity. 

If calibration check exceeds the acceptable tolerance limits (Table VII-3), troubleshoot for the cause 
and reweigh the Class S weights.  If the problem cannot be corrected, another balance must be used 
that will pass the calibration check. 



VII-19 
2011-12 Striped Bass/Atlantic Tomcod SOP November 2010 

 
 

22800 Striped Bass-Tomcod 2011-12 SOP.doc 10/18/2011 Normandeau Associates, Inc. 

Table VII-3. Class S Weight Tolerance for Sartorius Balance. 

Weight Tolerance 

1 g ±0.01 g 
10 g ±0.01 g 
50 g ±0.05 g 

100 g ±0.10 g 
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SECTION VIII. DATA CENTER STANDARD OPERATING 
PROCEDURES FOR THE HUDSON RIVER STRIPED 
BASS AND ATLANTIC TOMCOD PROGRAMS 

1.0 INTRODUCTION 
The Data Center will keypunch, verify and error check all field and laboratory data collected as part 
of the striped bass/Atlantic tomcod program (Figure VIII-1).  Error-free data files will be "mapped" to 
Statistical Analysis System (SAS) compatible files (Appendix I) for delivery to NYPA.  Additionally, 
most data analyses associated with the preparation of interim and final reports will use SAS files and 
SAS software.  The data stream and processing methods use variable names and terminology defined 
in the Con Edison Data Dictionary to produce data files compatible with the Con Edison Data Base 
Management System.   

2.0 KEYPUNCH AND VERIFY 
1. Field and laboratory data sheets will be duplicated by the originator.   

2. Original data sheets will be sent to the data center for keypunching and subsequent 
placement in a project file. 

3. Copies of each data sheet will be retained by the originator. 

4. All data will be double keypunched using Normandeau's keypunch verification 
software.  This software requires keypunching of an original file for each data set.  
The data set is then keypunched a second time and this second set is simultaneously 
compared with the original file.  Any discrepancies between the two copies causes 
the keyboard to lock on the discrepancy.  Discrepancies must be resolved by the entry 
clerk before keypunching of the second data set can proceed.   

3.0 ERROR CHECKING AUDITS 
1. Error checking software available on Normandeau's computer system will be used to 

audit raw data files and provide the following types of error resolution:  Univariate, 
bivariate, and multivariate.    

2. Results of each error checking audit are summarized as tabular output which 
identifies the type of error and its location in the raw data file. 

3. Errors identified by an error checking audit must be resolved by individuals 
knowledgeable of the data set through comparison between the original data sheet 
and the raw data file.   

4. Error resolutions are initialed and dated on both the original data sheet (in red pencil 
or ink) and on a hard copy of the raw data file.   

5. SAS data mapping will not proceed until all errors are resolved and error checking 
audits are "error free".   
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Figure VIII-1. Data stream for the Hudson River Striped Bass and Atlantic tomcod programs 
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3.1 The following table (Table VIII-1) summarizes the input specifications for the Error 
Checking Audit.  SAS variable names as specified in the Con Edison Data Dictionary, the 
originating card type, variable values for univariate range checks, and bivariate and 
multivariate checks are identified.  Variable values (ranges) may be respecified by project 
personnel following examination of each data set to account for peculiarities of the data set.  
The intent of this respecification is to narrowly define variable values and therefore insure a 
rigorous audit is conducted.   

4.0 SAS MAPPING 
1. SAS mapping software is used to transfer error free field and laboratory data sets 

into data files compatible with Con Edison's SAS Data Base as described in 
Appendix I.   

2. Final SAS data files are audited by the Quality Assurance Department to insure that 
not more than one observation in one hundred is "bad" using a MIL STD-105D lot 
sampling plan.   

3. Data analyses will not proceed until the above criteria are met.   
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Table VIII-1. Error Checking Audit Specifications for Card Type, Variable Names, 
Variable Range, and Type of Error Resolution. 

Card 
Type Variable (SAS)* Values of Variable Comparison** 

S1 TASK_CD 43 or 53 U 
S1 SAMPLE 0001-5000 U 
S1 GEAR 36,49   U 
S1 YEAR 11 or 12 U 
S1 DATE MO 11,12, 1-4 U 

 DAY 1-31 U 
S1 TIME 2400-0001 U 
S1 RIV_MILE 1-76 U,B,M 
S1 SITE 4,5,or 6 U,B,M 
S1 DURATION 20,15,10,5,2.5,BLANK U,B 
S1 LAT_LONG PULL 740300-735000,BLANK U,B 

  404100-711500,BLANK U,B 
 SET 740300-735000,BLANK U,B 
  404100-411500,BLANK U,B 

S1 RIV_DPTH 5-100 I,B 
S1 TOW_SPD 0.5-1.5 U,B 
S1 TOW DIR 1-4 U 
S1 ENGINE_RPM 1000-2500 U 
S1 WAVE_HT 1-4 U 
S1 COILS 1,2,BLANK U,B,M 
S1 VESL_CD 15,17 U 
S1 USE_CODE 1,2 or 5 U,B,M 
S1 COMMENTS 1 OR BLANK U 
S1 PULL TIME BLANK, 0001-2400 
S1 SET TIME BLANK, 0001-2400 

 
Q1,Q2 H20_TEMP 5-14.9 U 
Q1,Q2 COND 10-32000 U 
Q1,Q2 DPTH_WQ 1-100 U,B 

 
C1 TAXON 1-333 U 

(continued) 
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Table VIII-1.  (Continued) 
 

Card 
Type Variable (SAS)* Values of Variable Comparison** 

C1 DIV_1 20-200 U,B 
C1 DIV_2 20-200 U,B 
C1 CT_LC1 0-150 U 
C1 CT_LC2 0-150 U 
C1 CT_LC3 0-150 U 
C1 CT_LC4 0-150 U 

    
M1 TASK_CD 53 U 
M1 SAMPLE 0001-5000 U 
M1 GEAR 49 U 
M1 DATE 1NOV10-10APR11 U 
M1 YEAR 11 or 12 U 
M1 RIVER MILE 1-76 U 
M1 SITE 4,5,6 U 
M1 STATION 4,11,12,13,14 U 
M1 LATITUDE 40 U 
M1 LONGITUDE 73 OR 74 U 
M1 TAXON 27 0R 29 U 
M1 REL/REC 1 OR 2 U 
M1 FISH ID 1-10 U 
M1 LENGTH 100-1500 U 
M1 WEIGHT 100-10000 U 
M1 EYE WIDTH 10-100 U 
M1 MOUTH WIDTH 10-100 U 
M1 MOUTH RATIO 10-90 U 
M1 LAT ANAL SCUTES 1OR 2 U 
M1 POST DORSAL SCUTES 1 OR 2 U 
M1 PRE-ANAL  SCUTES 1 OR 2 U 
M1 PIT TAG NUMBER 10 CHARACTERS,BLANK U 
M1 CARLIN-RITCHIE 5 CHARACTERS,BLANK U 
M1 SEX 1 OR 2, BLANK U 
M1 ALIVE DEAD 1 OR 2 U 

(continued) 
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Table VIII-1  (Continued) 
 

Card 
Type Variable (SAS)* Values of Variable Comparison** 

M2 TAXON 30,32 U 
M2 REL_REC 1-7 or 9 U,B,M 
M2 MARK_CD 90,91,96,97,98 or tomcod codes U,B 
M2 TAG_N 100,000-600,000 U,B,M 
M2 LENGTH 20-1000 U,B 
M2 SEX 1-3 U,B 
M2 A_D 1 or 2 U,B 
M2 FISH_ID 1-999 U,B 
M2 CT_CLIPS 0-150, BLANK U,B 
M2 LG 1-8 U,B 
M2 EFFIC 1,2, BLANK U,B 
M2 TAG_COND 1,2, BLANK U,B,M 
M2 TAG_NUM 1-4, BLANK U,B,M 
M2 TAG_ADD 1-4, BLANK U,B,M 
M2 TAG_REWD 1-4, BLANK U,B,M 
M2 TAG_ORNT 1,2, BLANK U,B,M 
M2 TAG_PROT 1,2, BLANK U,B,M 
M2 BLIND 1,2, BLANK U,B,M 
M2 FUNGUS 1,2, BLANK U,B,M 
M2 FINROT 1-6, BLANK U,B,M 
M2 SKELETON 1-3, BLANK U,B,M 
M2 STRESS 1-3, BLANK U,B,M 
M2 OTHER 1, BLANK U,B,M 

    
LW2 YEAR 11 or 12 U 
LW2 TASK_CD 43 or 53 U 
LW2 COLL_WK  MO 1-4, 11, 12 U,B 
LW2 DAY 1-31  
LW2 PROC_DT  MO 1-6, 11, 12 U,B 
LW2 DAY 1-31 I,B 
LW2 YR 11 or 12 U,B 
LW2 SAMPLE 1-5000 U,B,M 

(continued) 
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Table VIII-1  (Continued) 
 

Card 
Type Variable (SAS)* Values of Variable Comparison** 

LW2 FISH_ID 1-999 U,B,M 
LW2 LENGTH 300-1500 U,B 
LW2 WEIGHT 300-15000 U,B 
LW2 PM 1 U 
LW2 SEX 1 or 2 U,B,M 
LW2 SEX_COND 1-7 U,B,M 
LW2 GONAD 1 or 3 U,B 
LW2 GONAD_WT 200.0-2000.0 U,B 

    
ED2 YEAR 11 or 12 U 
ED2 TASK_CD 43 or 53 U 
ED2 SAMPLE 1-1500 U,B,M 
ED2 FISH_ID 1-999 U,B,M 
ED2 TAXON 30,32 U 
ED2 INITIALS not checked U 
ED2 PROC_DT MO 1-6 U,B 
ED2 DAY 1-31 U,B 
ED2 YR 05 U,B 
ED2 GONAD_WT 200.0-2000.0 U,B 
ED2 OUSUB_WT 0.5-5.0 U,B 
ED2 EGSUB_CT 500-5000 U,B 

 
FH1 TASK_CD 53 U 
FH1 SAMPLE 1-5000 U 
FH1 NO_FISH 1-999 U 
FH1 EMP_NUMB Not checked U,B 
FH1 PROC_DT MO 1-6, 11, 12 U,B 

 DAY 1-31 U,B 
 YR 11 or 12 U,B 

FH1 FISH_ID 1-999 U,B,M 
FH1 LENGTH 300-1500 U,B,M 
FH1 VERT_INV 1,0 U,B,M 

(continued) 



VIII-8 
2011-12 Striped Bass/Atlantic Tomcod SOP November 2010 

 
 

22800 Striped Bass-Tomcod 2011-12 SOP.doc 10/18/2011 Normandeau Associates, Inc. 

Table VIII-1  (Continued) 
 

Card 
Type Variable (SAS)* Values of Variable Comparison** 

FH1 PISCIV 1,0 U,B,M 
FH1 TOMCOD 1,0 U,B,M 

 
MR5 YEAR 11 or 12 U,B 
MR5 TAXON 30 U 
MR5 TASK_CD 53 U 
MR5 SAMPLE 1-5000 U,B,M 
MR5 FISH_ID 1-999 U,B 
MR5 LENGTH 300-1500 U,B 
MR5 REL_REC 5 U,B 
MR5 MARK_CD 82, 95-98 U,B 
MR5 TAG_N 100,000-600,000 U,B 
MR5 TAG_COND 1,2 U,B 
MR5 ANCHOR 1,2, BLANK U,B 
MR5 STREAMER 1,2, BLANK U 
MR5 TAG_SHED 1,2, BLANK U 

    
AG1 YEAR 11 or 12 U 
AG1 TASK_CD 53 U 
AG1 RIVER AREA BLANK U 
AG1 SAMPLE 0001-5000 U 
AG1 FISH ID 1-800 U 
AG1 TAXON 30 U 
AG1 INITIALS NOT CHECKED U 
AG1 MONTH 1-12 U 
AG1 DAY 1-31 U 
AG1 YEAR 11 or 12 U 
AG1 LENGTH 20-1000 U 
AG1 WEIGHT BLANK U 
AG1 AGE 0-20 U 
AG1 SCALE RADIUS 35-200 U 
AG1 AN1 20-90 U 

(continued) 
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Table VIII-1  (Continued) 
 

Card 
Type Variable (SAS)* Values of Variable Comparison** 

AG1 AN2 70-150 U 
AG1 AN3 100-210 U 
AG1 AN4 150-225 U 
AG1 AN5 200-250 U 
AG1 AN6-AN20 BLANK U 

 

 *Variable names (as specified in Con Edison Data Dictionary,  
where applicable) 

**U = univariate (range) check 
B = bivariate check 
M = multivariate check 
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APPENDIX 1 

Proc Contents Of SAS Data Files 
 

Striped Bass 
SB09 FISH 

SB09 SAMP 
SB09 LAB 

 
Atlantic Tomcod 

TC09 FISH 
TC09 SAMP 
TC09 LAB 
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APPENDIX 2 

YSI Model 85 Operations Manual 
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APPENDIX 3 

YSI Professional Plus User Manual 
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APPENDIX 4 

Permit to Take Protected Species for Scientific Purposes,  
Permit No. 1580-01 



Martin Daley 
Dynegy Northeast Generation, Inc. 
992-994 River Road 
Newburgh, New York 12550 

Dear Mr. Daley: 

UNITED STATES DEPARTMENT OF COMMERCE 
National Oceanic and Atmcapharlc Admlnlatratlcn 
NATIONAL MARINE FISHERIES SERVICE 
Silver Spring, MO 2081 0 

JUN 2 2008 

Enclosed is Modification No. 1 to Permit No. 1580, which authorizes you to conduct biological 
sampling of up to 82 juvenile and adult shortnose sturgeon (Acipenser brevirostrum), in addition 
to the collection (lethal take) of up to 40 shortnose sturgeon larvae, in the Hudson River (Battery 
Park to River Mile 152). The enclosed modification changes the annual report due date in 
addition to associated reporting conditions. All other aspects of the permit will remain the same. 
Please note the new permit number (Permit No. 1580-01) and the amended portions that appear 
in bold type. This version of your permit supersedes all previous versions and should be used by 
you and all Co-Investigators. This permit is effective upon your signature and valid through the 
expiration date indicated in Condition A. 1. 

Both an original and a "file copy" of the signature page are enclosed with your permit. Please 
sign and date both pages, where indicated, keeping the original with the permit for your records. 
You must return the "file copy'' signature page, with your dated signature, to this office as proof 
of your acceptance of the permit. Please return the signature page marked "file copy" to the 
Chief, Perrriits Division (F/PRl), 1315 East-West Highway, Silver Spring, MD 20910. You may 
also submit the "file copy" of the signature page by facsimile to 301-427-2521 and confirm it by 
mail. 

As Holder of this permit, you are ultimately responsible for all activities of any individual 
operating under its authority. Therefore, you should read all sections of the permit carefully 
before signing it and before conducting any activities pursuant to the permit. If you have any 
problems or questions, please contact Brandy Belmas or Malcolm Mohead at (301) 713-2289 
before signing the permit. 

Enclosure 

@ Printed on Recycled Paper 

-. Michael Payne 
Chief, Permits, Conservatio 

and Education Division 
Office of Protected Resources 



UNITED STATES DEPARTMENT OF COMMERCE 
National Ocaanlc and Atrnaspharlc Adrniniatrstion 
NATIONAL MARINE FISHERIES SERVICE 
Silver Spring, MD 20910 

Permit No. 1580-01 
Expiration Date: March 31 , 2012 

Reports Due: March 31, annually 

PERMIT TO TAKE PROTECTED SPECIES 1 FOR SCIENTIFIC PURPOSES 
Modification No.1 

I. Authorization 

This permit is issued to Dynegy Northeast Generation, Inc. (hereinafter "Permit Holder"), 992-
994 River Road, Newburgh, New York 12550, [Responsible Party: Martin Daley], pursuant to 
the provisions of the Endangered Species Act of1973 (ESA; 16 U.S.C. 1531 et seq.), and the 
regulations governing the taking, importing, and exporting of endangered and threatened species 
(50 CFR Parts 222-226). This permit, as modified, supersedes all previous versions. 

II. Abstract 

The objectives of the permitted activity, as described in the application, are to evaluate the life 
history, population trends, and spatial, temporal, and size distribution of shortnose sturgeon 
(Acipenser brevirostrum) collected during the annual Hudson River Biological Monitoring 
Program (BMP). This program is conducted in compliance with the regulatory requirements of 
the Clean Water Act, and those set forth by the State Pollution Discharge Elimination System 
(SPDES) permit possessed by the Permit Holder. 

III. Terms and Conditions 

The activities authorized herein must occur by the means, in the areas, and for the purposes set 
forth in the permit application, and as limited by the Terms and Conditions specified in this 
permit, including all attachments and appendices. Any permit noncompliance constitutes a 
violation and is grounds for permit modification, suspension, or revocation, and for enforcement 
action. 

A. Duration ofPennit 

1. Personnel listed in Condition C.1 of this permit (hereinafter "Researchers") may 
conduct activities authorized by this permit through March 31, 2012. This permit 
expires on the date indicated and is non-renewable. This permit may be extended 
by the Director, NMFS Office of Protected Resources, pursuant to applicable 
regulations and the requirements of the ESA. 

1 "Protected species" include species listed as threatened or endangered under the ESA, and marine mammals. ~·'•os.~ 

• Q Printed on Recycled Paper «,; .,..P 
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2. Researchers must suspend all permitted activities in the event serious injurY or 
mortalitl of shortnose sturgeon reaches that specified in Appendix 1. The Permit 
Holder must contact the Chief, NMFS Permits, Conservation and Education 
Division (hereinafter "Permits Division") by phone (301-713-2289) within two 
business days. The Permit Holder must also submit a written incident report as 
described in Condition E.2. The Permits Division may grant authorization to 
resume permitted activities based on review of the incident report and in 
consideration of the Terms and Conditions of this permit. 

3. If authorized take4 is exceeded, Researchers must cease all permitted activities 
and notify the Chief, Permits Division by phone (301-713-2289) as soon as 
possible, but no later than within two business days. The Permit Holder must also 
submit a written incident report as described in Condition E.2. The Permits 
Division may grant authorization to resume permitted activities based on review 
of the incident report and in consideration of the Terms and Conditions of this 
permit. 

B. Number and Kind(s) of Protected Species, Location(s), and Manner of Taking 

1. The table in Appendix 1 outlines the number of shortnose sturgeon authorized to 
be taken and the locations, manner, and time period in which they may be taken. 

2. Researchers working under this permit may collect visual images (i.e., any form 
of still photographs and motion pictures) as needed to document the permitted 
activities, provided the collection of such images does not result in takes of 
protected species. 

a. The Permit Holder may use these images in printed materials (including 
commercial or scientific publications) and presentations provided the 
images are accompanied by a statement indicating that the activity 
depicted was conducted pursuant to Permit No. 1580. This statement must 
accompany the images in all subsequent uses or sales. 

b. Annual reports required pursuant to Condition E.3 must note such 
incidental scientific, educational, or commercial uses of the images. 

3. Upon written request from the Permit Holder, approval for photography, filming, 
or audio recording activities not essential to achieving the objectives of the 
permitted activities, including allowing personnel not essential to the research 

2 A serious injury is defmed by regulation as any injury that will likely result in mortality. 
3 This permit does not allow for unintentional serious injury and mortality caused by the presence or actions of 
researchers. This includes, but is not limited to; deaths of dependant young by staxvation following research-related 
death of a lactating female; deaths resulting from infections related to sampling procedures; and deaths or injuries 
sustained by animals during capture and handling, or while attempting to avoid researchers or escape capture. 
4 Under the ESA, a take means to harass, harm, pursue, hunt, shoot, wound, kill, trap, capture, or collect, or attempt 
to do any of the preceding. 

NMFS Permit No. 1580-01 
Expiration Date: March 31, 2012 
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(e.g. a documentary film crew) to be present, may be granted by the Chief, 
Permits Division. · 

a. Where such non-essential photography, filming, or recording activities are 
authorized they must not influence the conduct of permitted activities in 
any way or result in takes of protected species. 

b. Personnel authorized to accompany the Researchers during permitted 
activities for the purpose of non-essential photography, filming, or 
recording activities are not allowed to participate in the permitted 
activities. 

c. Annual reports required pursuant to Condition E.3 must note such non­
essential activities. 

d. The Permit Holder and Researchers cannot require or accept compensation 
in return for allowing non-essential personnel to accompany Researchers 
to conduct non-essential photography, filming, or recording activities. 

4. Researchers must comply with the following conditions related to the manner of 
taking: 

a. Capture 

1. Ichthyoplankton, beam, and otter trawl nets: 

1. Nets must be towed at a maximum speed of 5 miles per hour 
for no more than 1 0 minutes. 

2. A depth sounder must be used to monitor the bottom 
characteristics. If the net becomes snagged (on bottom 
substrate, debris, etc.), it must be untangled immediately to 
reduce stress on the animals. 

3. A Global Positioning System (GPS) must be used to determine 
the coordinates of each tow. Trawling over the same exact 
location more than once in a 24 hour period is not permitted. 

n. Beach seine: 

1. Seining must be conducted only in areas of smooth substrate. 

b. Handling 

i. Handling time of shortnose sturgeon must not exceed 15 minutes. 

NMFS Permit No. 1580-01 
Expiration Date: March 31, 2012 
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11. Fish must be handled with care and kept in water to the maximum 
extent possible during sampling and processing procedures. To reduce 
stress, all fish handled out-of-water must be transferred using a 
sanctuary net that holds water during transfer. 

m. For weight measurements, sturgeon must be supported using a sling or 
net and handling should be minimized throughout the procedure. 
Smooth rubber gloves must be worn to reduce abrasion of skin and 
removal of mucus. 

1v. Before release, fish must be treated with an electrolyte bath to help 
reduce stress and restore slime coat. 

c. Holding 

1. Total holding time of any shortnose sturgeon, after removal from the 
net, must not exceed two hours when water temperatures are -s_27°C; if 
temperatures are ?_27°C, holding of shortnose sturgeon must not 
exceed 30 minutes. 

u. Sturgeon must be held in floating net pens or live cars during 
processmg. 

111. When fish are onboard the research vessel, they must be placed in 
flow-through tanks that allow for total replacement of water volume 
every 15-20 minutes. Dissolved oxygen levels in holding tanks must 
be maintained above 5 ppm. 

1v. To remove chlorine, thoroughly flush holding tanks sterilized with 
bleach between sampling periods. 

d. Genetic Sampling 

i. Collection of genetic samples (fin clip) must be coordinated with Julie 
Carter (NOAA-NOS) (843)762-8547. 

u . Extreme care must be used when collecting genetic samples. 
Instruments must be sterilized and gloves must be changed between 
each fish sampled to avoid possible disease transmission or cross 
contamination of genetic material. 

e. Tagging 

1. Prior to placement of PIT tags, the entire dorsal surface of each fish 
must be scanned with a PIT tag reader to ensure detection of fish 
tagged in other studies. Previously tagged fish must not be retagged. 

NMFS Permit No. 1580-01 
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n. PIT tags must be inserted immediately anterior to the dorsal fin of the 
sturgeon. 

111. Researchers would not insert PIT tags larger than 11.5 mm x 2.1 mm 
into juvenile shortnose sturgeon less than 330 mm in length. 

1v. Shortnose sturgeon less than 250 mm (10 inches) must not be tagged. 

v. Total weight of all tags (internal and external) must not exceed 2% of 
the fish's total body weight. 

f. Atlantic Sturgeon 

1. If an Atlantic sturgeon is incidentally captured, it must be PIT tagged 
(according to the procedures indicated above), genetically sampled (1 
cm2 pelvic fin clip), and released. 

n. The Permit Holder must report any sturgeon interactions to Northeast 
Regional Office, NMFS, Kim Damon Randall at 978-281-9300 x6535; 
Kimberly.Damon-Randall@noaa.gov. This report must contain: the 
description of the take, location, and final disposition of the sturgeon 
(i.e., released in good health, etc.). 

C. Qualifications, Responsibilities, and Designation ofPersonnel 

1. The following Researchers may participate in the conduct of the permitted 
activities in accordance with their qualifications and the limitations specified 
herein: 

a. Responsible Party - Martin Daley; 

b. Principal Investigator- Mark Mattson; and 

c. Co-Investigator(s)- Michael Ricci, Christopher Burnett, Charles 
Sweeney, Scott Shanke, William Furman. 

2. Individuals conducting permitted activities must possess qualifications 
commensurate with their roles and responsibilities. The roles and responsibilities 
of personnel operating under this permit are as follows: 

a. The Permit Holder is ultimately responsible for all activities of any 
individual who is operating under the authority of this permit. Where the 
Permit Holder is an institution/facility, the Responsible Party is the person 
at the institution/facility who is responsible for the supervision of the 
Principal Investigator. · 

b. The Principal Investigator (PI) is the individual primarily responsible for 
the taking, import, export and any related activities conducted under the 

NMFS Permit No. 1580-01 
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permit. The PI must be on site during any activities conducted under this 
permit unless a Co-Investigator named in Condition C.l is present to act in 
place ofthe PI. 

c. Co-Investigators (Cis) are individuals who are qualified to conduct 
activities authorized by the permit without the on-site supervision of the 
PI. Cis assume the role and responsibility of the PI in the PI's absence. 

d. Research Assistants (RAs) are individuals who work under the direct and 
on-site supervision of the PI or a CI. RAs cannot conduct permitted 
activities in the absence of the PI or a Cl. 

3. Personnel involved in permitted activities must be reasonable in number and 
essential to conduct of the permitted activities. Essential personnel are limited to: 

a. Individuals who perform a function directly supportive of and necessary to 
the permitted activity (including operation of any vessels or aircraft 
essential to conduct of the activity); 

b . Individuals included as backup for those personnel essential to the conduct 
of the permitted activity; and 

c. Individuals included for training purposes. 

4. Persons who require state or Federal licenses to conduct activities authorized 
under the permit (e.g., veterinarians, pilots) must be duly licensed when 
undertaking such activities. 

5. Permitted activities may be conducted aboard vessels or aircraft, or in cooperation 
with individuals or organizations, engaged in commercial activities, provided the 
commercial activities are not conducted simultaneously with the permitted 
activities, except with written approval pursuant to Condition B.3. 

6. The Permit Holder may request authorization from the Chief, Permits Division to 
add personnel to this permit as indicated below. The Permit Holder cannot 
require or receive any direct or indirect compensation in return for requesting 
authorization for such person to act as a PI, CI, or RA under the permit. 

a. The Permit Holder or PI may add or remove Cis from the permit by 
submitting a written request to the Chief, Permits Division. Where the 
Permit Holder is an institution/facility, the Responsible Party may request 
a change of PI. Requests to change the PI or add Cis must include a 
description of the individual's qualifications to conduct and oversee the 
activities authorized under this permit. 

NMFS Permit No. 1580-01 
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D. Possession of Permit 

1. This permit cannot be transferred or assigned to any other person. 

2. The Permit Holder and all other persons operating under the authority ofthis 
permit must possess a copy of this permit: when engaged in a permitted activity; 
when a protected species is in transit incidental to a permitted activity; and during 
any other time when any protected species taken under such permit is in the 
possession of such persons. 

3. A duplicate copy of this permit must be attached to the container, package, 
enclosure, or other means of containment in which a protected species or 
protected species part is placed for purposes of storage, transit, supervision or 
care. 

E. Reports 

1. The Permit Holder must submit annual, final, and incident reports, and any papers 
or publications resulting from the research authorized herein to the Chief, Permits 
Division, Office ofProtected Resources, NMFS, 1315 East-West Highway, Suite 
13705, Silver Spring, MD 20910; phone (301) 713-2289; fax (301) 427-2521. 

2. Written incident reports related to serious injury and mortality events or to 
exceeding authorized takes, must be submitted to the Chief, Permits Division 
within two weeks of the incident. The incident report must include a complete 
description of the events and identification of steps that will be taken to reduce the 
potential for additional research-related mortality or exceedance of authorized 
take. 

3. An annual report must be submitted to the Chief, Permits Division by March 31 
for each year the permit is valid. The annual report describing activities 
conducted during the previous permit year must follow the format in Appendix 2. 

a. Since larval samples collected during surveys would not be analyzed 
by the date annual reports are due (March 31), an estimate of the 
number of larvae collected must be provided, including a description 
of how this estimate was derived. Each annual report must be 
followed by an interim report containing the actual number of larvae 
collected during the previous field season. 

NMFS Permit No. 1580-01 
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i. Interim reports, containing the actual number of larvae 
collected, must be submitted to the Chief, Permits Division no 
later than July 1 (of the following year) for the previous field 
season. The interim reports must follow the format in 
Appendix 2. 

4. A final report must be submitted to the Chief, Permits Division within 180 days 
after expiration of the permit (September 30, 2012), or, if the research concludes 
prior to permit expiration, within 180 days of completion of the research. The 
final report must follow the format in Appendix 2. 

5. Research results must be published or otherwise made available to the scientific 
community in a reasonable period of time. 

F. Notification and Coordination 

1. The Permit Holder must provide written notification of planned field work to the 
appropriate Assistant Regional Administrator for Protected Resources at the 
address listed below. Such notification must be made at least two weeks prior to 
initiation of any field trip/season and must include the locations of the intended 
field study and/or survey routes, estimated dates of research, and names and roles 
of participants (i.e., all Cis and Research Assistants). 

Northeast Region, NMFS, One Blackburn Drive, Gloucester, MA 01930-2298; 
phone (978) 281-9300; fax (987) 281-9394. 

2. To the maximum extent practical, the Permit Holder must coordinate permitted 
activities with activities of other Permit Holders conducting the same or similar 
activities on the same species, in the same locations, or at the same times of year 
to avoid unnecessary disturbance of animals. The appropriate Regional Office 
may be contacted at the address listed above for information about coordinating 
with other Permit Holders. 

G. Observers and Inspections 

1. NMFS may review activities conducted pursuant to this permit. At the request of 
NMFS, the Permit Holder must cooperate with any such review by: 

a. Allowing any employee ofNOAA or any other person designated by the 
Director, NMFS Office of Protected Resources to observe permitted 
activities; and 

b. Providing any documents or other information relating to the permitted 
activities. 

NMFS Permit No. 1580-01 
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H. Modification, Suspension, and Revocation 

1. All permits are subject to suspension, revocation, modification, and denial in 
accordance with the provisions of subpart D [Permit Sanctions and Denials] of 15 
CFR part 904. 

2. The Director, NMFS Office of Protected Resources may modify, suspend, or 
revoke this permit in whole or in part: 

a. In order to make the permit consistent with any change made after the date 
of permit issuance with respect to any applicable regulation prescribed 
under section 4 of the ESA; 

b. In any case in which a violation of the terms and conditions ofthe permit 
is found; 

c. In response to a written request5 from the Permit Holder; 

d. IfNMFS determines that the application or other information pertaining to 
the permitted activities (including, but not limited to, reports pursuant to 
Section E of this permit and information provided to NOAA personnel 
pursuant to Section G of this permit) includes false information; and 

e. IfNMFS determines that the authorized activities will operate to the 
disadvantage of threatened or endangered species or are otherwise no 
longer consistent with the purposes and policy in Section 2 of the ESA. 

3. Issuance ofthis permit does not guarantee or imply that NMFS will issue or 
approve subsequent permits or amendments for the same or similar activities 
requested by the Permit Holder, including those of a continuing nature. 

I. Penalties and Permit Sanctions 

1. Any person who violates any provision of this permit, the ESA, or the regulations 
at 50 CFR 222-226 is subject to civil and criminal penalties, permit sanctions, and 
forfeiture as authorized under the ESA, and 15 CFR part 904. 

2. NMFS shall be the sole arbiter of whether a given activity is within the scope and 
bounds of the authorization granted in this permit. The Permit Holder must 
contact the Permits Division for verification before conducting the activity if they 

5 The Permit Holder may request changes to the permit related to: the objectives or purposes of the pennitted 
activities; the species or number of animals taken; and the location, time, or manner of taking or importing protected 
species. Such requests must be submitted in writing to the Chief, Permits Division in the format specified in the 
application instructions. 

NMFS Permit No. 1580-01 
Expiration Date: March 31 , 2012 

9 



are unsure whether an activity is within the scope of the permit. Failure to verify, 
where NMFS subsequently determines that an activity was outside the scope of 
the permit, may be used as evidence of a violation of the permit, the ESA, and 
applicable regulations in any enforcement actions. 

NMFS Permit No. 1580-01 
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J. Acceptance ofPermit 

1. In signing this permit, the Permit Holder and Principal Investigator: 

a. Agree to abide by all terms and conditions set forth in the permit, all 
restrictions and relevant regulations under 50 CFR Parts 222-226, and all 
restrictions and requirements under the ESA; 

b. Acknowledge that the authority to conduct certain activities specified in 
the permit is conditional and subject to authorization by the Office 
Director; and 

c. Acknowledge that this permit does not relieve the Permit Holder of the 
responsibility to obtain any other permits, or comply with any other 
Federal, State, local, or international laws or regulations. 

~~k 
V James H. Lecky 

Director, Office of Protected Resources 

National Marine Fisheries Service 

Martin Daley l 
Senior Director-Regulatory and Administrative Services 
Dynegy Northeast Generation, Inc. 

Responsible Party 

Mark Mattson 

Vice President/Principal Aquatic Ecologist 

Normandeau Associates, Inc. 

Principal Investigator 

NMFS Permit No. 1580-01 
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Appendix 1 
Authorized Takes 

Table 1. Activities Authorized Under Permit No. 1~80-01, annually. 
Number of 
Individuals Species Life Sex Take Activity 

Stage 
capture, handle, 

shortnose measure, weigh, 

sturgeon juvenile male& 
scan for tags, 

82 
(Acipenser & adult female 

PIT tag, Carlin 

brevirostrum) 
tag, photograph, 

tissue sample, 
and release 

shortnose 

40 
sturgeon 

larvae 
male& 

lethal take 
(Acipenser female 

brevirostrum) 

; 

Location Date(Sj) 

Hudson 
River, 
NY January -

(Battery December 
Park -

RM 152) 

Hudson 
River, 
NY March -

(Battery December 
Park -

RM 152) 



Date: 

Appendix 2 
Protected Species Research or Enhancement Permit 

Report Form 

-------------------- Reporting Period: -------------------

Permit Number: Permit Holder's Name: ------- ------------------------
Contact Name: Contact Email: ---------------- ------------------
Contact Phone #: -----------
(Contact= person submitting report) 

Part 1: Take Table. Enter the actual number of animals taken during this reporting period. 

Activities Authorized Under Permit No. 1580-0l, annually. ~·~ 

.:2 
~ ~ 

_, 

Number of Actual 
Individuals Numb$" of Species Life Sex Take .Activity Location Date(s) 

Animals Stage 
T aken 

capture, handle, 
measure, 

Hudson 
shortnose weigh, scan for 

River, NY 
82 

sturgeon juvenile male& tags, PIT tag, 
(Battery 

January-
(Acipenser & adult female Carlin tag, 

Park -
December 

brevirostrum) photograph, 
RM 152) 

tissue sample, 
and release 

shortnose 
Hudson 

sturgeon male& 
River, NY 

March -
40 larvae lethal take (Battery 

(Acipenser female 
Park -

December 
brevirostrum) 

RM 152) 

NOTE: If you conducted activities or took protected species for which you were not authorized, you 
must enter them on separate lines of the table and explain exactly what happened (see Part ll below). 



Part II: Narrative. Briefly provide the following information: 

Effects permitted activities had on animals, including any unforeseen responses or effects. 

Measures taken to minimize effects of permitted activities on animals and the effectiveness of 
these measures. 

The physical condition of animals taken and used in the permitted activities. 

Howp_ermitted S}J_ecies were unintentionally injured or killed and how they were disposed. 

Any problems that were encountered during the permitted activities and any steps taken or 
[oposed to resolve such problems. 

rteps taken to coordinate the permitted activities with other permit holders. 

Summarize an ermitted activities? 

List titles of reports, publications, etc. resulting from this reporting period. Attach copies of any 
final documents as available. If these documents are not yet available, indicate when you 
anticipate that they will be completed and submitted. When reports and publications are 
available, send to the Chief, Permits Division, and include the permit number in subject line. 

2 



Number and type of non-permitted species caught, harassed, or otherwise taken, and the observed I effects of such taking. 

I Any incidental EhotoEJ:•EhY or filming. 

Any additional findings, results, or information you would like to report or comment on. 

If you have any questions, please contact the permit analyst listed on the cover letter of your 
permit. Please submit this form electronically to the same permit analyst. 

3 



Instructions: Collecting, Certifying, Identifying &Shipping Tissue Samples Collected from 
Sturgeon. 

1. Species Certification: 
For each shipment a "Certification of Species Identification" (Section A) must be provided. This form documents 
the collector has identified the fish or fishes sampled in the shipment as either a shortnose or Atlantic sturgeon. If 
there is any doubt about the identity of a sample, then mark unknown and include comments on the take. 

2. Sample Identification: 
Assign a unique number identifying each individual fish captured and subsequently sampled. This number must 
be recorded in Section Band on the collection vial for each sample taken. Record tissue type; preservative used; 
date of capture; location of capture (river & description, !at/long, river km, and nearest city); length of specimen; 
weight; and sex, if known. Check the box provided if you are submitting multiple samples, and provide a hard­
copy and/or email a copy of the sample spreadsheet with information for each of the data fields listed above. 

3. Tissue Sampling Instructions: 
a. Cleanliness of Samples: Cross contamination should be avoided. For each fish, use a clean 

cutting tool , syringe, etc. for collecting and handling samples. 

b. Preserving & 
Packaging 
Samples: 

1. Label vial with fish ' s unique ID number. 
11. Place a 1-2 cm2 section of pelvic fin clip in vial with preservative 

(95% absolute ETOH (un-denatured), recommended). 
111. Seal individual vials or containers with leak proof positive measure (e.g., tape). 
tv. Package vials and absorbent within a double sealed container (e.g. , zip lock baggie) . 
v. Label air package properly identifying ETOH warning label (See Appendix 3c). 

c. Shipping Instructions: 
When shipping samples, place separately Appendix 3a, 3b and 3c (Sample ID and Chain of Custody Forms and 
Shipping Training Form) in container and seal the shipping box to maintain the chain of custody. (~ote: A 
copy ofthe ESA pennit authorizing the collection of the sample(s) must also accompany the sample(s)). 

Important Notice: You must be certified before shipping tissue samples preserved with 95% ETDH in "excepted quantities" (A Class 3 
Hazardous Material Due to Flammable Nature). See Appendix 3c: "NMFS Guidelines for Air-Shipment of Excepted nuantities of 
Ethanol Solutions" to comply with the DDT/lATA federal regulations. 

4. Chain of Custody Instructions: 
The "Chain of Custody" (Section C) should be maintained for each shipment of tissue samples and must 
accompany the sample(s) at all times. To maintain the chain of custody, when sample(s) are transferred, the 
sample(s) and the documentation should be packaged and sealed together to ensure that no tampering has 
occurred. All subsequent handlers breaking the seal must also sign and document the chain of custody section. 

5. Contact Information: 
A. NMFS, Office of Protected Resources : 

i. Primary Contact: Malcolm Mohead (malcolm.mohcaJianoaa.gov) Phone: 3011713-2289 
ii. Primary Contact: Colette Cairns (colette.catruwmoaa.gov) Phone: 301/713-2289 
i. Secondary Contact: (Northeast) Jessica Pruden ( jessica.pruden@noaa.gov) Phone: 978/281-9300 
ii. Secondary Contact: (Southeast) Stephania Bolden (stephama.bolden(amoaa.gov) Phone: 727/824-5312 

B. NOS Archive: 
i. Primary Contact: Julie Carter ( julte.carter(amoaa.\!.O\ ) Phone: 843/762-8547 



Appendix 3a: 

Certification, Identification and Chain of Custody Form for Submitting Sturgeon Genetic 
T" s I I 

2 ISSUe amp1es., 
(A) CERTIFICATION OF SPECIES (Collector) 

I, , hereby certify that I have positively identified the 
Full Name 

fish or fishes sampled in this shipment as: D shortnose sturgeon; D Atlantic sturgeon; D other D unknown 
based on my knowledge and experience as a 

Position Job Title 

Signature: Date Identified: 
Address: 

Phone Number: 

(B) SAMPLE IDENTIFICATION 
Species Identification: D shortnose sturgeon; D Atlantic sturgeon; D unknown 
Unique ID No: ; Tissue Type: ; Preservative: ; 
Location: (River: ; River-km: ; Lat/Long: 

' 
River Location Description: ); 
Total Length (TL) of Specimen (mm): Weight of Specimen (g): ; Sex (if known) __ 

Specific comments on take: 

D Check here if multiple samples are submitted and use Field Collection Report (Appendix 3b) with the data fields listed in 
this section. 

(C) EVIDENCE OF CHAIN OF CUSTODY 

1. 
Release Signature NMFS Permit No. Method of T1·ansfer Date 

Receipt Signature NMFS Permit No. Date 

2. 
Release Signature NMFS Permit No. Method of Transfer Date 

Receipt Signature NMFS Permit No. Date 

3. 
Release Signature NMFS Permit No. Method of Transfer Date 

Receipt Signature NMFS Permit No. Date 

I In . structwns on next page. 
2 If multiple samples are shipped, attach summary sheet in Appendix 3b. 



A 

Date 

dix 3b s Sheet for G . T" s I 1.2 
---

Genetic 
Location : 

Location 
Location 

Species Unique ID. Tissue Preservative (River 
Type 

(River) 
km) 

(Lat/Long) 

I. Please coordinate with NMFS to receive a file copy of this appendix in spreadsheet format. 
2. If multiple samples are shipped, attach this form (and disk copy) to supplement Appendix 3a. 

Total 
Weight 

Length Sex Comments 
(mm) 

(g) 



Appendix 3c 
NMFS Guidelines for Air-Shipment of 11Exce ted Quantities'' of Ethanol Solutions 

These guidelines have been adapted with permission from the University of New Hampshire-Office of Environmental Health & Safety; our appreciation is to Andy Glade for 
providing reference materials upon which this guide was created. 

The U.S. Department of Transportation (DOT: 49 CFR 173.4) and the International Air Transport Association (lATA: 
2007 Dangerous Goods Regulations, Sec. 2.7) regulate shipments of ethanol (ETOH) in excepted quantities. As a 
result, specific procedures must be followed as well as certifying proper training of individuals prior to packaging and 
shipping specimens preserved in ETOH. These guidelines will inform proper shipping and also satisfy certifying 
requirements. F allure to meet such requirements could result in regulatory fines and/ or imprisonment. 

Therefore, prior to submitting ETOH preserved samples and appropriate documentation (e.g., a FedEx Airbill) to a 
carrier, please read, initial and sign this document, affirming you have understood the requirements as outlined. 
Please include this document in the shipping package and retain a copy for your records. 

1) Packages and documents submitted to a carrier must not contain any materials other than those described in this document (z~e. container 
holding ethanol-preserved specimens and related absorbent and packaging materials). Also, laboratory or sampling equipment, unrelated 
documents, or other goods must be packaged and shipped in separate boxes. (!:::late: ETOH solutions are not permitted to be transported in 
checked baggage, carry-on baggage, or airmail.) I understand ( ___ ) 

2) Please read the manufacturer's Material Safety Data Sheet (MSDS) for ETOH recognizing ETOH (55- 100%) is classed as hazardous 
flammable material (NFPA Rating= 3) . Note also, its vapor is capable of traveling a considerable distance to an ignition source causing 
"flashback." Properly packaging and labeling shipments of ethanol solutions will minimize the chance of leakage, and would also 
communicate the potential hazard to transport workers in the event of a leak. I understand ( ___ ) 

a) Quantity Limits: Small quantities (inner container less than 30 ml, with a maximum net quantity of 500 mJ for the entire 
package) ofETOH can be shipped with "Excepted Quantities" labels without completion of a Dangerous Goods Declaration. 
(e.g., If shipping vials having a maximum volume of 10 ml each, you may put up to 50 vials in one box.) I understand ( ___ ) 

b) Package Components: 
i. Inner (primary) packaging (e.g., vial, tube, jar, etc.): Do not completely fill inner packaging; allow 10% head-space 

for liquid expansion. Liquids must not completely fill inner packaging at a temperature of 55°C (130°F). Closures of inner 
packaging (e.g., vials with tops) must be held securely in place with tape or other positive means. I understand ( ___ ) 

ii. Intermediate (secondary) packaging (e.g. Ziplock or other plastic bag): Place inner container(s) (e.g., vials with 
ETOH) into a high -quality plastic bag. Then add an absorbent material capable of absorbing any spillage without reacting with 
the ethanol. Seal the first bag tightly and then tape the locking seals. Next, seal the inner bag within a second bag for added 
safety. I understand ( ___ ) 

iii. Outer packaging (e.g., cardboard box): Ethanol solutions may not be shipped in envelopes, Tyvek® sleaves, or other 
non-rigid mailers. The dimensions of the outer box must be at least 100 mm ( -4 inches) on two sides. Any space between the 
inner packing containers placed in the outer packaging should be eliminated with additional filler. I understand ( ___ ) 

c) Package Labels: 
i. Dangerous Goods in Excepted Quantities Label (Figure 1.): The label must display a "3" as the ethanol hazard class 

number using a black marker. You may obtain self-adhesive labels from NMFS, or else, order online. I understand( __ ) 

ii. Name and Address: The outer container must display the name and address of the shipper and consignee. When 
re-using shipping boxes, completely remove or black out all unnecessary labels or marks. I understand ( ___ ) 

~...,....,.~_..,.~..,.,""""".,.,.~ 

~ ~ 
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~ ~ 
~ ~ 

~ 3 ~ 
~ ~ 

~ 
~~ ,_, ~..,. .Jilll6ll' _..,...,..~....,A 
Figure 1. Dangerous Goods in Excepted 
Quantities label 



Appendix 3c (continued) 

d) Package Tests: 
A representative example of packaging used for excepted quantities of ethanol solutions must pass a drop test and compressive load 
test without any breakage or leakage of any inner packaging and without any significant reduction in package effectiveness. Perform 
the following tests on a representative example of your packaging and keep a record of the results. 

i. Drop Test Drop a representative package from a height of 1.8 m (5.9 feet) directly onto a solid unyielding surface: 

a . 
b. 
c. 
d. 
e. 

One drop flat on the base; 
One drop flat on top; 
One drop flat on the longest side; 
One drop flat on the shortest side; and 
One drop on a corner. 

T est Results 

ii. Compressive Load Tes t:. Apply a force to the top surface of a representative package for a duration of 24 hours, equivalent to 
the total weight of identical packages if stacked to a height of 3 meters . ( ) 

e) Package Documentation: 
Proper documentation is required for all shipments of hazardous materials. Incorrect documentation is the most common cause fo r 
package refusal . If using documentation for couriers other than FedEx, UPS and DHL, please contact N MFS for assistance. 

i. FedEx. For domestic shipments witl1 FedEx Express, f.tll out th e standard US Airbill. Fill out the form completely including 
the fo llowi ng information: 

a. In Section 6, Special Handling, check the box "Yes, Shipper's D eclaration not required. " 
b. O n the top of the form above the FedEx tracking number, include the statement, " Dangerous Goods 

in Excepted Quantities" See example in Figure 2. I understand ( ___ ) 

ii. DHL: The "Nature and Quanti!)' of Goods" box of the air waybill must include "Dangerous Goods in Excepted Quantities ." 

•• .. 
Figure 2 . 

.. 

0200 --­"' 

Include this statement and check t:his box. 

I understand ( ___ ) 

.. .. 
• 

ti 
• 

• 

., 

By signing this document, I affirm I understand the hazards associated with ethanol and the shipping requirements for 
ethanol solutions, as outlined in this guide. I also understand I am required to include a copy of this document in the package 
and that it should be appended to an ESA permit (if listed samples are shipped). 

Print Name: Signature: 

Employer: Employer Address: 

D ate : I Phone: 
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Please include this document in the shipping package and retain a copy for your records. 

1) Packages and documents submitted to a carrier must not contain any materials other than those described in this document (z~e. container 
holding ethanol-preserved specimens and related absorbent and packaging materials). Also, laboratory or sampling equipment, unrelated 
documents, or other goods must be packaged and shipped in separate boxes. (!:::late: ETOH solutions are not permitted to be transported in 
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2) Please read the manufacturer's Material Safety Data Sheet (MSDS) for ETOH recognizing ETOH (55- 100%) is classed as hazardous 
flammable material (NFPA Rating= 3) . Note also, its vapor is capable of traveling a considerable distance to an ignition source causing 
"flashback." Properly packaging and labeling shipments of ethanol solutions will minimize the chance of leakage, and would also 
communicate the potential hazard to transport workers in the event of a leak. I understand ( ___ ) 

a) Quantity Limits: Small quantities (inner container less than 30 ml, with a maximum net quantity of 500 mJ for the entire 
package) ofETOH can be shipped with "Excepted Quantities" labels without completion of a Dangerous Goods Declaration. 
(e.g., If shipping vials having a maximum volume of 10 ml each, you may put up to 50 vials in one box.) I understand ( ___ ) 

b) Package Components: 
i. Inner (primary) packaging (e.g., vial, tube, jar, etc.): Do not completely fill inner packaging; allow 10% head-space 

for liquid expansion. Liquids must not completely fill inner packaging at a temperature of 55°C (130°F). Closures of inner 
packaging (e.g., vials with tops) must be held securely in place with tape or other positive means. I understand ( ___ ) 

ii. Intermediate (secondary) packaging (e.g. Ziplock or other plastic bag): Place inner container(s) (e.g., vials with 
ETOH) into a high -quality plastic bag. Then add an absorbent material capable of absorbing any spillage without reacting with 
the ethanol. Seal the first bag tightly and then tape the locking seals. Next, seal the inner bag within a second bag for added 
safety. I understand ( ___ ) 

iii. Outer packaging (e.g., cardboard box): Ethanol solutions may not be shipped in envelopes, Tyvek® sleaves, or other 
non-rigid mailers. The dimensions of the outer box must be at least 100 mm ( -4 inches) on two sides. Any space between the 
inner packing containers placed in the outer packaging should be eliminated with additional filler. I understand ( ___ ) 

c) Package Labels: 
i. Dangerous Goods in Excepted Quantities Label (Figure 1.): The label must display a "3" as the ethanol hazard class 

number using a black marker. You may obtain self-adhesive labels from NMFS, or else, order online. I understand( __ ) 
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Appendix 3c (continued) 

d) Package Tests: 
A representative example of packaging used for excepted quantities of ethanol solutions must pass a drop test and compressive load 
test without any breakage or leakage of any inner packaging and without any significant reduction in package effectiveness. Perform 
the following tests on a representative example of your packaging and keep a record of the results. 

i. Drop Test Drop a representative package from a height of 1.8 m (5.9 feet) directly onto a solid unyielding surface: 
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b. 
c. 
d. 
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One drop flat on the base; 
One drop flat on top; 
One drop flat on the longest side; 
One drop flat on the shortest side; and 
One drop on a corner. 
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ii. Compressive Load Tes t:. Apply a force to the top surface of a representative package for a duration of 24 hours, equivalent to 
the total weight of identical packages if stacked to a height of 3 meters . ( ) 

e) Package Documentation: 
Proper documentation is required for all shipments of hazardous materials. Incorrect documentation is the most common cause fo r 
package refusal . If using documentation for couriers other than FedEx, UPS and DHL, please contact N MFS for assistance. 

i. FedEx. For domestic shipments witl1 FedEx Express, f.tll out th e standard US Airbill. Fill out the form completely including 
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a. In Section 6, Special Handling, check the box "Yes, Shipper's D eclaration not required. " 
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•• .. 
Figure 2 . 
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Include this statement and check t:his box. 

I understand ( ___ ) 

.. .. 
• 

ti 
• 

• 

., 

By signing this document, I affirm I understand the hazards associated with ethanol and the shipping requirements for 
ethanol solutions, as outlined in this guide. I also understand I am required to include a copy of this document in the package 
and that it should be appended to an ESA permit (if listed samples are shipped). 

Print Name: Signature: 

Employer: Employer Address: 

D ate : I Phone: 
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